EXPERIENCED 
TEAM 


For more than 30 years our 
staff at Fred G. Anderson has 
worked with architects and 
interior designers throughout the 
United States. Our Contract 
Department can supply you with 
materials from the largest stock of 
commercial wallcoverings in the area. 
Sampling of Anderson's extensive 
collection of wallcoverings may be obtained 
by calling or visiting our Contract Library at 
our Minneapolis showroom. 

Call on the experienced team. 

Fred G. Anderson's Contract Department. 


BRANCH OFFICES 
CEDAR RAPIDS, IOWA 
OMAHA, NEBRASKA 
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To the discerning eye or the 
casual glance, quality millwork 
of hardwoods radiates an 
unmatched cultured 
tastefulness. 


At Shaw Lumber, much of our 
91 years of pride rests with our 
millwork craftsmanship, as 
exemplified in downtown St. 
Paul's newest restaurant. 


Project: 

Horatio Hornblowers 

345 Wabasha 

Saint Paul, MN 55102 
Designer: 

Associate Project Corporation 
Suite 250, 2405 Annapolis Lane 
Minneapolis, MN 55441 
Contractor: 

Wabasha Enterprises 

339 Wabasha 

Saint Paul, MN 55102 
Owner: 

Michael Hafner 


Millwork: 


Shaw Lumber Company 
217 Como Avenue 
Saint Paul, MN 55103 


Specialists in serving the needs of 
the professional 


Member: Architectural Woodwork Institute 
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“ll bend on wages, pensions, and, 
vacations, but, Pella windows 


are just tooo expensive: 


A 


T" 
Just exactly what does "expensive" mean? If initial j )) Jee 


cost is your only criterion, you're missing half the 
story of Pella wood-frame windows. 


You see, Pella's can actually help you save on 
building, operating, and maintenance costs. 
They're durable and energy efficient. 

And, theft long lasting beauty and high insulation 
value also make for a more pleasant working environment, 
And that makes for more efficient workers. 


TCU 
Sad 
TO 
Y 


So go on. Give in to Pella windows. 


After all, they'll look very nice e: 
in your office too! a» - 
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Cover: Earth sheltered home in 
Burnsville designed by Tom Ellison 
and John Carmody for Ellison De- 
sign and Construction, Station 19 
Design Offices, Minneapolis. For 
more on this HUD-award winning 
home, see pp. 42-44. 
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INTRODUCING ENKADRAIN: 


Anew, innovative (and inexpensive) solution to 
leaky basements and other water-related problems. 


Enkadrain™ two-layer composite “practical” solution to many kinds of Enkadrain is used for wall 
drainage problems. For conventional drainage purposes in place of graded 
and underground residences as well as ^ aggregate or gravel. Gravel can in 
time clog and fail to protect against 
seepage. Enkadrain resists clogging. 
Also, Enkadrain replaces boards or 


consists of a polyester nonwoven filter 
fabric heat-bonded to Enkamat” com- 
pression-resistant 3.dimensional matt- commercial and industrial structures. 
ing. Architects and engineers who've For retaining walls where seepage 
worked with this new product find ita ^ and drainage control are important. 


polyethylene film normally used to 
protect waterproofing membranes 
from damage during backfilling. And 
Enkadrain two-layer composite fabric 
is easily and inexpensively installed. 
Enkadrain relieves hydrostatic 
pressure occurring in wet clay and 


ment walls and retaining walls. It 
filters soil from water under pressure, 


and thus ending many leaky base- 


silt soils adjacent to underground base- 


providing an escape route for the water, 


mentand other water-related problems. 


Contact our nation-wide distribu- 
tor, American Excelsior, 850 Avenue 
H East, Arlington, TX 76011 (817) 
640-1555. Or see Enkadrain composite 


fabric in the Sweet’s Catalog’s General 
juilding and Light Residential Con 

struction sections (7.17/ AM), or call 

toll-free Buyline 800-447-1980. 


Enkadrain installed adjacent to exterior wall offers a solution to drainage problems where the 
water table is below the level of the foundation. 

Enkadrain foundation drainage material is a two-layer composite that when installed properly will 
help prevent leaky basements and other water-related problems. 


y v ASN: 


ENKADRAIN AND ENKAMAT® ARE TMs OF 
AMERICAN ENKA COMPANY, ENKA, NC. A PART or Algona INC. 
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Since the beginning of 
recorded time,the — 
strongest, most beautiful, 
most economical and 
longest lasting buildings 
have been built of masonry. 

By bricklayers. 

It is as true today 
as it will be = 
tomorrow. 

When you 
build with Pe 
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ou build for f NEL: 
eeps. i 
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25 YEARS OF CUSTOM CABIN ETS 


Quality is the distinction—30 different cabinet 
1980 Features: styles throughout fine homes & businesses, includ- 
Firm Profiles, Earth Sheltered ing: kitchens, bathrooms, family rooms, mantels, 
Housing, Health Care Facilities, bars, bookcases, desks, tables. 

Outstanding Minnesota Architec- 890-5323 WOODMASTERS Burnsville 
ture, Recreational Environments, 
Urban Design, Design for Wor- 
ship, Design Awards. ... PLUS 
Neighborhoods, Architecture at a 
Glance, Books, Marketplace, Inte- 


Please Send Subscription to: 
Name 
Address 
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State — Zip 


On Drawing Boards Across the Country 
... On the minds of ndis users everywhere! 


Date 
— — — One Year (6 issues) $10 


NO w there's a viable altermati eto D — M— PUMA T fer Mp SEO tm ER 
1 hydronic systems. Solar St eller Olympus Development, Inc. 
— TE ERR offers one of the most revolutionary I Solar Shelter Division 


Sese ngssemnsonuo |4820 Minnetonka Blvd. 


Jylector efficiency—only 
part of a complete energy saving | Minneapolis, Minnesota 55416 


— — ——. Three Years (18 issues) $24 


system. Attractive, off | ; 

W ( oui hyoror nic complexities The NAME 
Enclosed is a check for $ a! solar system for northern 

clime yos 
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Architecture Minnesota 
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Introducing 
the best 
sealant 

you 

ever use... 


Will-Seal is the only internationally patented, 
expanding foam tape sealant that comes 


precompressed with an adhesive backing. 

It helps eliminate extra work at the job site. 
You can select a size from stock which 

expands to 180% to provide a permanent, eA 

weather tight seal. des, Try a sample 
Will-Seal foam tape is impregnated with a 


chemically inert substance that is non-staining. 5 of Will-Seal now, call 
It's superior design does not rely on conventional ME JACK FORCIEA ASSOCIATES 


asphalt impregnations, so you don't need to be M tadua:foes-th 
concerned about joint contamination or Cro OUL TEpiE Scab Ve TOL IUE 
bleed-out with Will-Seal...it just doesn't. L^ Upper Midwest, at 612 926-1829. 


Will-Seal is 


Fast and Effective. 


You can easily apply Will-Seal...with no 
tools. Its adhesive backing sticks to anything, in 
any weather. Just lay it in place as you unroll it. 

Will-Seal expands slowly to permanently seal 
any joint. And it's so effective that you don't 
need to caulk when the job is done. You can 
even paint over Will-Seal. It won't crack, 
separate, or crumble. 

Its best known to Europeans, and they've 
spent over a decade using Will-Seal to seal 
joints against weather and water...in roofing, 
windows and doors, joints for prestressed 


and precast concrete, structural joints and allis i / 
expansion joints. You'll find Will-Seal amazingly 3l ruc wegi 
fficient for joints that are labor intensi d ' : 
aa CC techniques with foams 
hen you need to be sure that your joint is construction division 


paene and permanently sealed, go with the 
est... Will-Seal, made only by Illbruck. x Minneapolis, Minnesota 
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The Need For 
A Congruous 
Approach 


Minnesota leads the way in the area of 
underground/earth shelter research and 
construction. What is needed, how- 
ever, is the State Legislature's whole- 
hearted commitment. 


Earth sheltered and underground con- 
struction is proliferating throughout 
the nation. The rapidly accumulating 
wealth of empirical and academic re- 
search is overwhelming. In less than 
four years, what was at best an esoteric 
concern has now become a vital and 
widely shared interest. The intensify- 
ing energy/fuel related crisis, greater 
ecological sensitivity, a good share of 
Tom Wolfe's ‘‘me-ism’’ and— not 
least of all—the challenge of 
problem-solving, have accelerated the 
developments in earth-sheltered con- 
struction beyond anyones expecta- 
tions. The space program, even with 
presidential mandate, was quite slow 
by comparison. 


We in Minnesota can be proud to have 
been the leaders in the development of 
so much of this knowledge and also the 
construction of so many outstanding 
earth-sheltered underground struc- 
tures. No state has had one of its pub- 
lic agencies, such as the Minnesota 
Housing Finance Agency, sponsor and 
administer earth-sheltered demonstra- 
tion projects. No state university has 
received legislative support and en- 
couragement equal to that received by 
the University of Minnesota. The 
University of Minnesota's Under- 
ground Space Center is widely known 
as the leader in thought and research in 
this area. Williamson Hall, the under- 
ground admissions and records/ 
bookstore building, has attracted inter- 
national attention. The Civil and Min- 
eral Engineering Building, now under 
construction, will further advance the 
frontiers of knowledge and research. 


It is ironic that on the one hand, a pro- 
gressive and enlightened Legislature 
has given encouragement and support 
to agencies and institutions towards the 
development of earth-sheltered/ 
underground and solar construction. 
They have even gone so far as to sup- 
port a National *'Terratectural'" Com- 
petition. But, on the other hand, the 
Legislative has not yet been able to 
bring itself to vote for the construction 
of the winning design. 


In 1973 the Legislature authorized pre- 
liminary studies for a Capitol Building 
Annex. As a result of this mandate, 
the Capitol Area Architectural Plan- 
ning Board conducted the National 
Terratectural Competition in 1976— 
Minnesota II. The unusual aspect of 
the competition was that the proposed 
building was to be entirely under- 
ground. The integrity of the State 
Capitol was to be maintained and in 
order not to interfere with the view of 
the building, the proposed addition 
was to be built adjacent—in front of 
the Capitol and below the grade. 


The winning design by C. F. Murphy 
Associates of Chicago is a definitive 
piece of underground architecture. As 
stated earlier here, the building 
sets high standards for the considera- 
tion and respect it gives the State 
Capitol Building and the Capitol Ap- 
proach. It shows that it can work with 
and interpret civic symbols. It also 
shows that an underground building 
need not be a cell, cave, or bunker. It 
can be a very humane environment, re- 
splendent with all the spatial drama, 
interest and vistas of aboveground 
buildings. It also illustrates that ar- 
chitecture can have an interior quality 
which need not be projected, that ex- 
ternal symbols are not mandatory. 


From the point of view of the building 
as architecture, from the point of view 
of the interpretation of civic architec- 
ture, from the point of view of the 
technical environmental resolutions of 
underground construction, the winning 
design for the Capitol Annex Building 
leads the way. 


It is ironic and incongruous that the 
Legislature, which can be so sensitive 
and daring in legislative matters, has 
not seen fit to fund the construction of 
the Capitol Annex Building. On the 
other hand, it will be very congruous 
and in keeping with Minnesota’s lead- 
ership role to build this underground 
structure and for our Capitol to point 
the way, both symbolically and in real- 
ity. # 

—Bernard Jacob 
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Contract Sales Showroom: 824 Hennepin Ave., Minneapolis 


Distributors of: Stauffer Commercial Vinyls, Spectra Royale Vinyls and Architectural Reference 
File, Environmental Graphics, Eurotex, Geometrics for Designers, Fred Cole Foils, Hasi Hester 
of California, S. M. Hexter Wools and Linens, Manuscreens, Executive Wood, Laue Suedes, 
Mirror-Flex, Naturescapes, Vinyl Weaves and Textures & Stripes by J. Josephson, Edinburgh 
and Balmoral by Sidlaw of Scotland, Textured Vinyls by Moss, Imperial Wallcoverings, United 
Wallicoverin 
Laminating 
Denst Designs, Winfield Designs, Albert Van Luit. 
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Commercial 
Wallcoverings 
from Hirshfield's. BU 


NEL. 


Controlled use of pattern. 
Bold use of texture and color. 


Winfield Graphic sets pattern for custom carpet in 
Meshbesher, Singer & Spence law offices. 
Designer: Don Sewell. 


Executive Wood wallcovering at Fresh Fin restaurant 
is planked natural white oak. 
Hirshfield's representative: Jeff Lien. 


HIRSHFIELD'S 
CONTRACT SALES 


Mon.-Fri. 8 A.M.-5 P.M. (612) 370-2626 


g Vescom of Holland, Vin-L-Fab Commercial Vinyls and Lets Talk Textures by Georgetown Print provides pattern accent to dark 
ervices, Fuller-O Brien Paints, Olympic Wood Finishes. Representatives for: Jac at Green Mill Too restaurant, Minneapolis. 
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Shenandoah Suede walls enhance setting at Dayton's 
ommercial Interiors. 
Designers: Renee Savage and Patti Hiatt. 
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— es 
en 


“Niji” Oriental Wallcovering adds natural texture to 
walls at Main Hurdman & Cranstoun accounting offices. 
Designer: Marsha Wilkins, left, Dayton's 

Client: Patty Ursin, Main Hurdman. 


Stauffer Vinyls in vivid colors brighten corridors at 3M Company. 
Designer: Wendy Patterson 


French Woven Fabric wallcovering provides dramatic 
backdrop for Ken Meshbesher's law office. 


Hirshfield's representative: Bob Katchmark, left Stauffer Corki with spot lighting lends elegance to 
Architect: Lanny Oxton, Hill District Design corridors at Northwestern Bank Building, St. Paul. 
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Go Straight 
To Cronstroms When Your Design 
Calls For Curves 


Even though energy efficiency is the 
watchword in public buildings today, 
that doesn't mean you have to shackle 
yourself to time worn designs. Instead, 
consider the benefits of Cronstroms CTS 
- thermal barrier system. Its energy-saving 
design eliminates metal-to-metal con- 
tact in curved or straight designs. And 
that means no frost or condensation, 
even at temperatures of -30°F. Of 
course, that's something you'd expect 
from Cronstroms. Cronstroms was the first to develop this 
thermal break system 14 years ago. 

You'd also expect to find unusual applications of the CTS 
system. You will. 

Atthe Lake Superior Maritime Museum located on Minneso- 
ta's waterfront in Duluth, a location buffeted by winter's 
bone-chilling gale force winds, the architect specified 
Cronstroms CTS thermal barrier energy saving walls and 
windows for a new addition linking two sections. Notice the 
bent mullions of the upper section. 

You'll find another distinctive CTS design at First Federal 


^ 1 First Federal Savings and Loan, Architect: Gene 
Savings and Loan where curved mullions frame the glass Hickey & Associates, Minneapolis, MN 


entry doors. 


CRONSTROMS 
MANUFACTURING, INC. 


4225 Hiawatha Avenue South 
Minneapolis, MN 55406 Over 50 Years 
(612) 722-6671 
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A French design competition to rede- 
sign Les Halles market quarter in Paris 
has been won by a team of five Uni- 
versity of Minnesota architecture stu- 
dents. The five seniors are: Ngu 
Aloysius Bongwa, 23, of the United 
Republic of Cameroon; James 
Dahlberg, 24, Coon Rapids; Timothy 
Dray, 28, Elmore; Richard Ness, 
24, Bloomington; and Shi-Ming Tam, 
23, Hong Kong. The students worked 
together to create the design as a 
class project and tied for first place 
with four other entries from New 
York, Atlanta, Italy, and France. The 
competition was conceived by a group 
of French architects in protest of a 
government decision to turn Les Hal- 
les into a park. The students’ design 
for the site included a World Informa- 
tion Center with laser communications 
and an international computer center. 
The design was intended to bring the 
marketplace concept back to the area. 


P 


University of Minnesota architecture students’ prizewinning re-design of Les Halles. 


level. Three entrances will lead to the 
main level stores, one on St. Peter 
Street, one on Wabasha, and one on 
Fifth Street. The second level stores 
will line corridors that will lead to 
skyways linking the complex with 
Hotel St. Paul and the St. Paul City 
Hall. Architect for the $2 million pro- 
ject is Winsor/Faricy Architects, 
Inc. of St. Paul and the general con- 
tractor is Kraus- Anderson of St. Paul. 
It should be completed in the summer 
of 1980. 


A new landscape architecture and site 
planning firm, Sanders and Associ- 
ates, has been formed. William San- 
ders, recently appointed Advisor to 
the Capitol Area Architectural and 
Planning Board by the State Arts 
Board, is the firm's principal. Larry 
Wacker and Jeffrey Westbrook are 
Associates. The firm is located at 1150 
Northern Federal Building, St Paul. 


Construction is underway on a new 
two-level shopping plaza that will 
double the number of stores and retail 
space in the Lowry Medical complex 
in downtown St. Paul. The shopping 
mall, to be called Carriage Hill 
Plaza, will include 24 new stores, and 
will increase retail shopping space in 
the building to 55,000 square feet. 
Twelve new stores will be added to the 
main level and 12 more to the second 


Myers and Bennett Architects/ 
BRW, Minneapolis, has been selected 
as the architect for the United States 
Air Force Academy Visitor Center in 
Colorado Springs, Colorado. Myers 
and Bennett, well known for their 
work in the area of earth sheltered ar- 
chitecture, were chosen out of a field 
that included such firms as Skidmore, 
Owings & Merrill of Chicago, Phillip 
Johnson, New York, and I. M. Pei, 
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Plan for United States Air Force Academy Visitor Center, Colorado Springs 
Myers & Bennett, BRW, Minneapolis 


New York. The earth sheltered de- 
sign for the structure is an assembly of ! iis ! 
vaults, platforms and retaining walls, 25 floor to ceiling 12 Spans 
organized to mold a part of the natural ! d 

topography with the Center's specific 200 long at the crossroads of 
program functions. Its most vital . 

characteristic is that the exhibit space the business world. 
is a tunnel through the hill connecting 
the visitor arrival and parking area to 
the Cadet area. Using the tunnel con- 
cept, the visitor is conveyed in the 
course of the exhibit sequence from the 
wilderness setting of the arrival area to 
the man-made setting of the Academy 
grounds. The combination of solar col- 
lectors and the inherent energy saving 
characteristics of the earth sheltered 
building will make the Center ex- 
tremely energy conservative. The $3 
million project will be completed by 
1982. 


800 LaSalle Avenue in downtown 
Minneapolis, a site cleared by fire last 
year, is being rebuilt as a one-story re- 
tail center by the longtime owners of 
the property. the Abbay Company. 
Formerly the home of Duff's and 
Martin/Williams Advertising Agency, 
the project will have about 10,000 
square feet of retail space and cost Installing draperies in the main en- measured, cut, taped, trimmed, hung, 
trance of the 3M World Headquarters not once but several times, until the job 


£ TS a ) I -ASES g > h ^ 1 
about $500,000. No leases have yet Complex in St. Paul was more than was just right. 


been signed for the building, which covering huge expanses of floor-to- Today it hangs as a beautiful exam- 
ceiling insulated glass. ple of what people who care can do. 


will have a brick and glass exterior. ne neui ru " val pe 

imati f "a i Ana " pecifications called for a specia ut them to work for you on your next 

Arc hitects for the project are Hills, loose woven fabric, oversize rodding, commercial drapery job. You, too, will 

Gilbertson, Fisher/Centrum Ar- anchors and fabric spans. It called for be proud ofthe results...big projects or 

chitects. Occupancy is scheduled for drapery people who knew how to get small. Who are these people? The 
s things done right. — com mercial drapery people — Metro 


March, 1980. Our drapery specialists moved in, Drap eries, Inc. 


Metro Draperies, Inc. 


3543 Grand Avenue, Minneapolis, MN 55408 
Phone: 822-6000. Gordon Nelson 
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BWBR Architects, St. Paul, has been 
selected by the Girl Scouts of America 
as the architect for their new headquar- 
ters facility near Pleasantville, New 
York. The National Learning Center 
will be designed along the lines of 
BWBR’s earth-sheltered, energy effi- 
cient Girl Scout Regional Headquar- 
ters in St. Paul. It will occupy a 400 
acre site in Mount Pleasant, New York 
and serve as a conference/learning 
center. 


The Underground Space Center of 
the University of Minnesota will 
present a three-day Conference on 
Earth Sheltered Housing from April 
9-11 at the Leamington Hotel in Min- 


the architect’s 
living material 


Wood is a tool—and a challenge—to the archi- 
tect. Nature manufactures wood in incredible 
diversity, from the abundance of western red 
cedar to the rarity of Carpathian “Burl” elm. Wood 
dramatically complements other materials. 
Wood insulates. Wood endures. Wood inspires. 
At Jones Lumber, we've been serving as 
Nature's intermediary for over 80 years—ob- 
taining, storing, milling, finishing and deliver- 
ing (on schedule!) cedar and hardwood of every 
description. Including cedar shingles and 
shakes. Townsend hardwood and E. C. Miller 
interior cedar paneling. And a world of domestic 
and imported hardwood lumber and plywood. 


neapolis. It will feature selected papers 
by experts from all over the country, 
practical workshops, a display of the 
products and services of some 50 firms 
involved in various aspects of earth 
sheltered construction, a design com- 
petition, and tours to earth sheltered 
dwellings. The Minnesota Society 
American Institute of Architects is 
co-sponsoring the conference with the 
American Underground Space As- 
sociation and the Minnesota Society of 
Professional Engineers. Conference 
times (open to registrants only) are 
from 8:30 to 5:30 daily. The exhibition 
area (open to the public for $5.00) is 
open from 7 to 9 p.m., April 9 and 10. 
This issue of Architecture Minnesota 


When you design, take on the chal- 
lenges of wood. When you specify, take 
advantage of the wide selection and out- 
standing service at Jones Lumber Corp. 


JONES LUMBER CORP. 


722 Kasota Circle * Minneapolis, MN 55414 


Phone (612) 379-0793 


Toll Free Minn 800-462-5363 * Nationwide 800-328-5561 


Literature and samples available on request. 


is devoted to the Conference and sub- 
jects covered therein. 


The Minnesota Society American In- 
stitute of Architects will sponsor a 
General Session called **The Physical 
Plant Needs a Physical Exam: Oppor- 
tunities for Energy Conservation,” at 
the 1980 Upper Midwest Hospital 
Conference at the Minneapolis Au- 
ditorium on Thursday, May 8, 9—11 
a.m. A panel of architects and en- 
gineers who specialize in energy con- 
servation will explore the architectural 
and engineering opportunities for 
energy conservation within medical 
facilities. The primary focus will be on 
the steps necessary to achieve this and 
how to fund it especially through grant 
funding. For further information, con- 
tact Upper Midwest Hospital Confer- 
ence, 1375 Willow Street, Minneapo- 
lis, MN 55403, (612) 871-5522. 


The Sixth Annual Minnesota Energy 
Conference will be held April 8—9 at 
the Radisson South Hotel, Bloom- 
ington. The conference is aimed 
at commercial, industrial and institu- 
tional energy users from Minnesota 
and will include exhibits of energy 
conservation equipment and materials. 


For further information contact: 
Ronald Griffith, Chairman. Min- 
nesota Energy Conference, 414 Nicol- 
let Mall, Mpls., MN 55401: tel. 330- 
5696. 
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CRAFTSMANSHIP IN EUROPEAN-STYLED KITCHEN CABINETS. 
SOLID HARDWOODS, VENEERS AND PLASTIC LAMINATES. 


design but the opt 
be hit and miss. 
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CUSTOM-MADE IN MINNEAPOLIS. 


3008 Bryant Avenue South * Minneapolis, Minnesota 55408 * (612) 825 


PHOTO-FLEX-ABILITY 


Visual Communication is integral to architecture and 
ions are so numerous, success can 
Why not utilize the flexibility of 
custom photofinishing by letting Pro Color fine focus 
the impact you intend. We can carefully blend our... 


— Fast Film Processing 

— 24 hr. Black & White Prints 

— 36 hr. Color Prints to 40x96" 

— 24 hr. Duplicate 35mm Slides 
— 48 hr. Display Transparencies 
— 3M Architectural Paintings 

— Retouching and Special Effects 
— Mounting and Framing 

— Free Pick-up and Delivery 


..into a personal package 
of “photo-flex-ability” for your future projects. 


P.OC. 9 


909 Hennepin Ave. So. 
Minneapolis 335-7721 


Good Design 
Is Good 
Business. . . 


Investing wisely with an 
instinct for the future is 
good business. We 

believe good design is 
good business. 


Our job is to design ways to 
use a new or existing 
facility more productively. 
We attend to needs, to 
image and to detail. 


Our design plans respond 
to specific work task 
requirements — to 
circulation, lighting, acoustic 
and mechanical needs. 
Floor plans, color schemes 
and informational graphics 
create a new image or 
enhance an existing one. 
And we take care to 
specify building systems 
and materials that 
responsibly meet 

energy needs. 


Investing in good design is 
investing wisely for 
the future. 


Call us at 332-5515 


Team 
Architécts 


4716 1DS TOWER MINNEAPOLIS 55402 


GO ALL THE WAY 
WITH — An 
SANSPRAY ^ 


The elegant and enduring 
natural stone gap 
panel material 


h _ that carries 


di a 10 vear 
: "IE g Warranty. 


Regular Monterey Sand 


Large & Jumbo Northern 
White on Plywood 


OR JUST PART OF THE WAY! 


Any way you choose to go you can. Saw it! Nail it! Seal it! 
Sanspray is an engineered panel consisting of natural stone 
chips adhered to Exterior grade APA plywood with pure 
epoxy resin. In addition, other panel materials such as FRC 
(Fiber reinforced cement) are available. Sanspray has the 
lasting beauty of natural stone, the strength of epoxy, 
and the ease of transport and installation of plywood. 


AVAILABLE IN 
TEN DISTINCTIVE 
COLORS AND FOUR 
AGGREGATE SIZES 
ie NM LE 

EXTERIOR 18" 
Large Monterey Sand Ar POR IN 5' WIDTHS. 


on Plywood pgg Distributed and Stocked by 


4 el iv © 
Á i gË WA aD H | Wa D 635 North Prior Avenue e St. Paul, Minnesota 55104 
A TI " " @ Phone: Interstate (800) 328-1436 Intrastate (612) 646-1387 


TP 
THE. FIRST 
PLAS 


NIKKO FINE 
POINT O.2 nn 
ISA HIGHLY 
REFINED 
TECHNICAL 
PEN 


INK À P 
S di eb 
DRIES FOR PRECISION 
INSTANTLY N 
AND IS 
PERMANENT. 
ON PAPER. ^. 
INK READS 
JET BLACK 
FOR 
BWE PRINTS 


Premier installs new lighting at Chicago's Soldier Field. 


| MINN. RES. Abb +% SALES =” Femior New lighting fixtures—truck bed to top 


SHIPPING AND MANDUNG < Electrical tier in minutes by helicopter— 
| TOTAL AMOUNT ENCLOSED = Construction Co. cutting client's costs. 
| ue En comanr 1) aaz 
. 115 EAST GRANT STREET + MINNEAPOLIS, MINNESOTA 55403 
| (612) S22 a NNESOTA SU'Hb AURORA + CHICAGO + SAN JUAN, PUERTO RICO 


Kitchen Designs 


The kitchen is the laboratory, the 
chemistry lab, the appliance center of 
the house. It is also the pharmacy, the 
nursery and the communcations 
center. It is the heart of the house. Al- 
though it has more mechanical de- 
vices, from dishwasher to microwave 
oven to can opener to electric knife 
then any other part of the house, it is 
the warmest, most used, most neces- 
sary place in the house. 


The child watches its mother work 
magic in the kitchen, the bachelor 
keeps house in the kitchen, the couple 
divides ambitions and the elderly find 
comfort in the kitchen, 


A good kitchen is one in which the lo- 
cation of the appliances has been care- 
fully considered and in which work 
counters are of the proper height. 
Clearances between counters, the 
height of the upper cabinets and venti- 
lation are equally important factors. A 
good kitchen is efficient and it is also 
bright and cheerful. The kitchen gives 
the house its aromas, its moods and its 
joys. 


Zuber Residence, Glenwood 
Designer: Zuber Architects, Minneapolis 


Wall and Cabinet Finishes: Weyerhauser 
Ceramic Tile: Rollin B. Child, Inc. 
Windows: Pella 

Carpet: Seestedt’s Carpet & Linoleum Co. 
Countertops: H. C. Osvold Co. 

Table: Frontier Millwork 

Light Fixtures: Lightolier 


Photography: Phillip MacMillan James 


Noel Residence, Wayzata 
Designer: Design Consortium, Inc., 
Minneapolis 


Photography: Phillip Mac Millan James 


Dahistrom Residence, Minneapolis 

Kitchen designer: John Idstrom 

This large English Tudor style home on 
Mount Curve Avenue was built in 1930, The 
kitchen was renovated in 1975 to accommo- 
date the needs of a large family with four 
children. To retain the character of the house, 
Idstrom designed a country kitchen which 
gets its rustic look from rough plaster coated 
walls, fir floors, a brick woodburning fire- 
place hearth and wood storage area, and cus- 
tom built cabinets which match those in the 
butler’s pantry. 


Tile: Rubble Tile 


Photography: Roger McBr 


Winton 


Kitchen Designer: John Idstrom 
The Winton home in Minnetonka is Minneso- 
ta's only Phillip Johnson-designed residence. 
PF kitchen in the 25-year old house needed 
— updating to meet contemporary technological 
and storage needs, but the designer also 
realized the importance of maintaining the 
basic design quality of the space. A pair of 
French doors lead to the windowless kitchen 
which gets natural light from five skylights. 
The whiteness of the kitchen is offset by the 
teakwood which surrounds the cooking is- 
land. 


Cabinetry: Mutschler Kitchens 
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Your fellow professionals are talking about us. 
And for some very good reasons. 


Since our opening in 1977, Minnesota Tile Sketchbook has captured your imagination, as well as that 
of your clients. The many professionals who regularly use our Edina facility say our extensive international 
tile and fixture selections have broadened their design planning. More than twenty color coordinated 
displays are a beneficial setting to bring or send clients. And our professional service consistently proves 
to be time saving when meeting specification and delivery requirements. 


BR minnesota 
IB tile sketchbook 


WE COLOR YOUR THINKING 
Conveniently located in Edina at 7104 France Avenue South, in the Leisure Lane Mall. Phone (612) 925-2070. 
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Co-Sponsored by The AMERICAN UNDERGROUND-SPACE ASSOCIATION 


MINNESOTA SOCIETY AMERICAN INSTITUTE of ARCHITECTS 
MINNESOTA SOCIETY of PROFESSIONAL ENGINEERS 


EARTH SHELTERED HOUSING CONFERENCE & EXHIBITION 


CONFERENCE 
The focus of this conference and exhibition is 
HOUSING, both single and multi-family. Major con- 
ference presentations will primarily consist of 
selected papers and practical sessions. Technical 
sessions will include research exploring such 
issues as heat transfer, building codes, and at- 
titudes about living in earth-sheltered homes 
Practical sessions will provide experiential, hands- 
on advice on insulating, waterproofing, financing 
etc. Master Classes will provide an opportunity to 
consult with a "master" (an experienced ar- 
chitect, engineer or builder) on earth-sheltered 
building plans. These sessions in combination with 
tours of earth-sheitered buildings and time spent in 
the exhibit hall, will bring you the Underground 
Space Center's most comprehensive earth- 
sheltered housing program to date 
EXHIBITION 

For the first time anywhere, an earth-sheltered 
housing EXHIBITION will be held to provide an op- 
portunity for architects, engineers, contractors 


Registration Fee: 


April 9, 10, 11, 1980 The Leamington Hotel, Minneapolis, Minnesota 


$95.00 — before April 8th 


For further information, call or write: Underground Space Center, 11 Mines and Metallurgy, 221 Church 
Street, S.E., Department of Civil and Mineral Engineering, U of M, Mpis., MN 55455, (612) 376-1200 


and suppliers to display their products or services 
related in any way to earth-sheltered construction 
The exhibition will be held at The Leamington dur- 
ing the conference: it will be open free to all 
registrants and to the interested public for an ad- 
mission fee 

AND ANNOUNCING: A DESIGN COMPETITION 
Small, Earth Sheltered Residential Community 
In cooperation with the Minneapolis Public 
Schools, a real competition site has been chosen 
to represent a typical school site that might be 
vacated (flat two-block area, bordered by a park) 
Designs should be for moderate income housing 
Project could become reality on the site chosen 
but that decision would be independent of the 
competition 

Entry fee: nominal. Winners to be announced and 
all designs displayed at the conference; selected 
designs to be published in ARCHITECTURE MIN- 
NESOTA, the official conference program. 

For details and site plan contact Underground 
Space Center 


$125.00 — at door $ 45.00 — daily rate 


We invite any exhibit that relates particulary to earth-sheltered housing. If you provide design, land- 
scaping or structural engineering services; build earth-sheltered homes, or manufacture and distribute 
waterproofing systems, insulation products, alternative energy systems, and building materials used 
especially in earth-sheltered construction, etc., please write for an exhibition prospectus to 


TLH Associates, Inc., Suite 900, Minnesota Building 


Fourth and Cedar Streets, St. Paul, MN 55101 


Attn: Jeanne Severson 


Mutschler, 
better by 
design. 


New European-style 
slatted oak now 

on display. Professional ' 
discounts. 


Sal 


3940 W. 50TH ST. 
EDINA, MINNESOTA 55424 
MUTSCHLER BY LOUIS ANGELIKiS A.A. (612) 926-7631 


REGISTRATION FORM: EARTH SHELTERED HOUSING CONFERENCE AND EXHIBITION — I 


April 9, 10 and 11, 1980: Leamington Hotel, 1014 3rd Avenue, South; Minneapolis, Minnesota 


NAME a O Full Conference 


ORGANIZATION O Wednesday 
O Thursday 


O Friday (Exhibits closed) 


ADDRESS 


CITY STATE ZiP O Exhibition Only 
i Refund Policy: 
D Student or Senior Citizen PHONE 10096 minus $15 handling 
Conference Registration Fees: Before April 8 At the Door Daily Rate charge up to April 7; after 
Regular $95.00 $125.00 $45.00 April 7, no refund. 
Students and Seniors $30.00 $ 40.00 $15.00 


Registration fee (daily or full) includes sessions, exhibit, reception, and conference materials. 
Does not include fee for tour. 
Exhibit Only (7:00 P.M. - 9:00 P.M.): $5.00 
Tour: nominal fee, to be paid at conference. Available only to conference registrants. Maximum duration - 3 hours 
O Yes, | intend to take the tour. 
Lodging Reservations: Guest rooms are being held at the Leamington. Room reservation cards will be mailed with registration confirmation from the 
Underground Space Center, or call directly and early for reservations: Leamington Hotel, Minneapolis, MN (612) 370-1100. 
For Further Information Call: The Underground Space Center, (612) 376-5341 
Return registration form and check made payable to the Underground Space Center. Mail to: 11 Mines and Metallurgy, 221 Church Street, S.E., 
Department of Civil and Mineral Engineering, University of Minnesota, Minneapolis, MN 55455. 
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Exterior Rolling Shutters award winning 


PROJECT: 


12 Unit Earth Shelter Townhouse 


Seward West/Minneapolis 


ARCHITECT: 


Close Associates 


CONTRACTOR: 


Kraus Anderson of St. Paul 
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CAUTION! SOLAR 
AND 
EARTH 
SHELTERED 


DESIGN/BUILD 


BERG G 
ASSOCIATES 


Exterior Window Treatment For... 


* SOUND *PASSIVE SOLAR 
* WEATHER * SUN * SECURITY 
Operation: Choice of 1.Strap; 2 Crank; 3.Electric motor. Switch types 
to be manual, master panel, radio control, photo wind, rain, computer 


or timer 


DECORATIVE & ENERGY SAVING 


3140 HARBOR LANE 
— EUROPEAN STYLE— wit 3 Jb R LANE cea 
(612) 935-4353 6 9-027% 
A Roll-Up Shutter Co ofp dab 
= p x 
Pease DIVISION OF CEDAR CROSS, INC. | engineering, architectural & consmaction services 
14517'% Excelsior Blvd., Minnetonka, MN 55343 


DEUS A. H. BENNETT COMPANY 


EI 
AREA CODE (612) — PHONE 374-3444 
INDUSTRIAL INSULATIONS + BUILDING MATERIALS 


900 Glenwood Avenue Minneapolis, Minnesota 55405 


BENNETT INTRODUCES THREE PRODUCTS TO AID IN YOUR DESIGNS FOR 
PASSIVE SOLAR HEATING 


THERMAX SHEATHING SKYLIGHTS POLYCEL 
BY CELOTEX BY VENTARAMA BY COPLANAR 


Foil Faced Glass Reinforced * Operating Roof Window * Insulating Foam 
Polyisocyanurate Foam j 


* Double Dome Insulated * Designed to Stop Air Infiltration 
Exceptional Thermal Insulation 
Efficiency * Facilitate Room Planning * Expands as it Cures 
UL Rating * Weatherproof Design * Never Shrinks or Hardens 
Resistance to Water Absorption * Durable Construction * One Part Urethane 


R19 on New Construction * Maintenance Free 
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rire sare. Low priced. Versatile. — 
Quick to construct. Thermal efficient. 
Costs less to insure. Six good 
reasons why load bearing concrete 
masonry construction is growing fast. 


er. a 

It's not just the coming thing. It's here. 
Richfield Towers, housing for the elderly and disabled, is an 
excellent case in point. Seven stories. 150 attractive apart- 
ments around a center atrium. Esthetically pleasing 45? cor- 
ners, formed with readily available concrete block. Floors and 
ceilings of pre-cast concrete plank, spray textured on the ceil- 
ing side. 

Today's architects, engineers, designers and contractors 
like the versatility of load bearing concrete masonry construc- 
tion for projects such as senior housing, luxury apartments, 
motels, offices, warehousing, and storage facilities. They're 
putting it to use with increasing frequency, combining savings 
and safety in a wide variety of new structures throughout 
the area. 

The hollow cores of pre-cast concrete plank and block 
provide routing for mechanical and electrical equipment. In- 
surers are recognizing its fire safety, as compared to other con- 
struction materials. 

Concrete plank, manufactured in lengths up to 50 feet, 
can be notched, beveled, cast with weld plate, and cast in 
special sizes. Concrete block can also be manufactured in a 
variety of sizes, shapes and textures. Grouting where necessary 
creates a monolithic structure that is strong and extremely 
long lasting. 

Twin City manufacturers such as Anchor Block, Molin 
Concrete Products, and Standard Building Material Co., plus 
Borgert Concrete Products, Inc., St. Cloud, Concrete Materi- 
als, Owatonna, and others, have long been users of Shiely 
commercial aggregates. They count on the Shiely product 
consistency and reliable service to keep their equipment per- 
forming at capacity and their product at its best. 


FACE BRICK 


INSULATION 


Architect: The Wold Association 

Structural engineer: Bakke, Kopp. Ballou & McFarlin 
Contractor: Knutson Construction Company 
Concrete block: Anchor Block Company 

Flexicore plank: Molin Concrete Products Company 
Owner: Stuart Corporation 


Sexe Pel 


J.L. SHIELY CO. 


Quality Commercial 
Aggregates/Ready Mixed Concrete 
1101 Snelling Avenue North, St. Paul, MN 55108 
Phone (612) 646-8601 


Our Professional Banking Division knows more about 
helping architects with big plans. You see, our 
Professional Division bankers handle business and 
individual banking for architects and other professionals. 

And no one else. 

So no one gives architects more help with 
operating lines of credit, leasehold improvement loans, 
and much more. 

And no one knows more about individual financial 
matters like loans for tax payments, “swing loans,’ 
investment loans, and installment loans for miscellaneous 
purchases. 

The Professional Banking Division. For 
professionals like you. 


Call 370-4005 f " 
an appointment. D First Bank 
a l Minneapolis 
Member First Bank System 


Professional Banking Division 


First National Bank of Minneapolis, 120 South Sixth Street, Minneapolis, MN 55402. Member FDIC. 


Is Earth Sheltered 
Housing Entering 
The Mainstream? 


“Going Under To Stay On Top”... 
"Down-To-Earth Solution To The 
Energy Crisis” ""The Great 
American Cover-Up”. . . It appears 
that the ingenuity and inventiveness 
that is sending designers and builders 
underground is matched and some- 
times surpassed only by the wit of 
headline-writers and phrase-makers 
who write or teach about earth shel- 
tered construction. No other evidence 
is really required to document the fact 
that earth sheltered construction, an- 
cient though its roots may be, is still 
regarded by much of the public as 
new, relatively untried, and likewise 
unproven. 


And yet proof of its worth exists, all 
over the country. The pioneering 
stage, at least in the central United 
States, is nearly over. The technology 
is available, and many of the mistakes 
have already been made, to be re- 
peated fewer and fewer times. Solar 
technology, in contrast, requires ex- 
tensive research and development now 
and in the future in order to be widely 
useable and cost-effective, but earth 
sheltering is basically made up of 
familiar design and construction 
techniques that are simply applied in 
new ways. 


The challenge presented by the earth 
sheltered and underground option, 
then, is not primarily to the researcher 
and technician, but to the whole spec- 
trum of the practicing design- 
construction-regulation-financial-real 
estate communities, and ultimately, of 
course, to us, the consumers. The 
challenge is to our attitudes, our tradi- 
tional views of what "'shelter'" is and 
looks like. 


The extent to which we are able to les- 
sen or shift our paradigms of shelter 
governs, in each of us, the extent to 
which we will embrace unfamiliar 
ideas of shelter. Vague visions or ideas 
behind "red flag’’ words like ‘‘under- 
ground" may govern attitudes more 
than the actual looks, sometimes un- 
conventional, of earth sheltered 
houses. In fact, most of them don't 
look funny. We need to shift our men- 
tal images of underground space, then, 
even more than our shelter images. 


The energy crisis is forcing such a 
shift. The notion of the need for 
energy conservation has entered our 
way of thinking. We are only begin- 
ning to modify our behavior, but the 
consciousness of the need to do so is 
already here. 


The new awareness of the need to con- 
serve energy is the engine that has dri- 
ven the earth sheltered idea so far and 
so fast in the past several years, but the 
idea was first broached and tried for 
reasons having nothing to do with 
energy. 


When architects like Malcolm Wells, 
Don Metz, John Barnard and others 
began looking at the sub-surface as a 
resource, they saw it as a way to re- 
duce human impact on the land. Earth 
sheltering was an aesthetic that dis- 
turbed the natural environment as little 
as possible. 


Concurrently, engineers in Sweden 
and America began looking at the deep 
underground as a resource that pro- 
vided safety and security, and also 
saved valuable surface land for other 
uses. Using tunnelling technology bor- 
rowed from subway construction and 
mining, new uses were devised for un- 
derground space: uses that included 
storage and manufacturing space as 
well as the more traditional transit and 
utility corridors. 
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Large institutional buildings began to 
go underground—at first for aesthetic 
and land conservation reasons also. 
For example, Williamson Hall, the 
widely known bookstore and office 
facility at the University of Minnesota, 
was designed by its architect, David 
Bennett, to go down instead of up in 
order to preserve circulation patterns 
and retain views of other buildings in a 
densely built campus. 


Today these goals of lessened impact 
on land, security, and saving surface 
space are joined by the goal of energy 
efficiency. Much has been learned 
about the energy savings to be had 
through the moderated temperatures of 
the sub-surface, and precise documen- 
tation is just beginning to be available. 


In the meantime, public attitudes are 
changing. Public interest increases 
with every month. To cite a few 
examples: while word-of-mouth and 
other information networks have 
spread notice of the concept, a great 
thirst for hard information has fueled 
book sales to phenomenal levels. The 
Underground Space Center (USC) at 
the University of Minnesota printed, 
somewhat nervously, an initial run of 
5,000 copies of Earth Sheltered Hous- 
ing Design, a book that remains the 
most comprehensive source available 
for specific information. Having gone 
through several successive printings, 
the book is now a best seller, profes- 
sionally published and distributed to 
bookstores all over the country, with 
approximately 200,000 copies in print. 
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People's interest propels them to go 
and see for themselves—the experi- 
ence of the builders of two earth shel- 
tered houses that are part of a Min- 
nesota demonstration program shows 
that. Built on speculation to demon- 
strate their marketability, these two 
houses were open to public view for 


approximately a month. An average of 


4—5,000 people went through each 
during that time—each sold promptly 
to the first interested buyer. Other 
builders report the same experience. 


Information and research centers 
which, like the Underground Space 
Center, study earth sheltered housing, 
have grown up in other universities; 
none is more than a few years old. 
There are other such centers in 
Washington state, Texas and Ok- 
lahoma; others investigating deep 
space utilization are in Wisconsin and 
Missouri. 


The books being published, the 
lengthening bibliography of articles in 
popular and professional periodicals, 
the conferences being planned—all at- 
test to the rapidly increasing interest in 
earth sheltering. 


It can probably be safely said, how- 
ever, that the continuing momentum of 
attention can drive an idea past the 
pioneering stage only if the idea enters 
the economic mainstream; in other 
words, if it is profitable. 


That earth sheltering is beginning to 
enter that mainstream is evidenced by 
the emergence of entrepreneurs; the 
builders, designers, engineers and 
other professionals who are developing 
a new industry, and doing so without 
much government subsidy. A healthy 
young professional association like 
American Underground-Space As- 
sociation attests to the birth and growth 
of profitable earth sheltered and un- 
derground ventures. 


One can’t escape the feeling that the 
momentum behind earth sheltering 
exists. It is hard to resist the temptation 
to assert that the idea is entering the 
mainstream just in time. If it is true, as 
stated recently in a MASEC (Mid- 
American Solar Energy Complex) 
newsletter, that one-half of the housing 
units that will exist in the year 2000 
have yet to be built, then earth shelter- 
ing, for reasons of aesthetics, safety, 
security, land conservation or energy 
efficiency, is vitally important to learn 
about and to foster. # 


Mary Rollwagen is a senior associate 
at TLH Associates, Inc. 


Frequently asked 
Questions on 
Earth Sheltered Housing 


This essay briefly answers some of the 
most frequently asked questions re- 
garding earth-sheltered housing de- 
sign. It deals with topics such as: site 
selection; structural systems; energy- 
use criteria; heating, ventilation, and 
air-conditioning (H VAC); waterproof- 
ing; insulation; and factors affecting 
constructing costs. 


How many earth-sheltered houses 
have been built (or are currently 
under construction) in the United 
States? 

In early March 1978, the University of 
Minnesota’s Underground Space 
Center published a book entitled Earth 
Sheltered Housing Design. At that 
time, only an estimated 30 to 40 
earth-sheltered homes had been built in 
the U.S. Although it is difficult to de- 
termine how many of these homes are 
being built at present, I would estimate 
that 2000— 3000 earth-sheltered homes 
are now either completed or in some 
phase of planning, design, or construc- 
tion. This number is increasing at a 
rapid rate... 


The idea of using the earth for shelter 
from the elements is not new, of course. 
One can discover from reading a good 
history book that the use of earth- 
sheltering for human habitation has 
ancient beginnings. The popularity of 
the concept today can be described ac- 
curately as the rebirth of an old idea. 
However, the timing of the attention 
now focused on earth-sheltering is 
closely linked with the expected de- 
crease in the availability of cheap 


energy sources. 


What things should be considered in 
selecting a site for an earth-sheltered 
home? 

To date, most earth-sheltered homes 
have been built in rural or semi-rural 
areas on larger, open sites. The pre- 
vailing attitude is that a buildable site 
should be a large, five-acre plot on a 
south-sloping hill facing a beautiful 
view protected by a forest of pine trees 
to the north. Although ideal, such a 
site is far from essential. 


A good exposure to the south, how- 
ever, is necessary to obtain maximum 
solar heating and natural light. North 
exposure should be kept to a mini- 
mum. No direct solar heat gain, only 
diffuse natural light, is available from 
the north. 


As with any conventional above-grade 
home, landscaping and planting can be 
designed to maximize privacy and 
wind/sun protection. Other site con- 
siderations such as vehicle and pedes- 
trian access, utility hookups, ease- 
ments, wells and septic systems usu- 
ally pose no special problems for the 
earth-sheltered home builder. 


A good knowledge of soil and 
groundwater conditions is very impor- 
tant in planning an earth-sheltered 
house, but often prospective builders 
will choose a site without any knowl- 
edge of where the groundwater table is 
located, how the soil transfers mois- 
ture (the percolation rate), the soil 
composition (sands, gravels, clays, 
peat, fill, etc.), and the chemical 


characteristics of the soil. Sometimes 
soil conditions can be approximated by 
contacting neighbors on adjacent lots, 
or by obtaining soil surveys for the 
immediate area. If these methods do 
not yield sufficient information, it is 
advisable to invest in a thorough soils 
test from a reputable soil testing firm. 


In earth-sheltered housing, the sur- 
rounding soil is a functional part of the 
house, and not merely a design after- 
thought. A builder should be familiar 
with the properties of the soil, just as 
he would be familiar with the prop- 
erties of the other construction materi- 
als. 


Under optimum conditions, the soil 
should provide good load-bearing 
strengths, good drainage characteris- 
tics, and a sufficient distance between 
the house structure and the highest 
point of any groundwater table. A wise 
builder should probably avoid building 
in a flood plain area, in humic soils, or 
in extremely expansive clays. 


Earth-sheltered homes are proving 
highly adaptable to the urban setting as 
well as the rural setting. Conditions of 
adjacent sites and structures are more 
important in urban than rural sites: care 
must be taken that adjacent structures 
do not shade the site. In some earth- 
sheltered house designs, the soil- 
berming may require a fairly large lot, 
thereby making some smaller urban 
lots unacceptable. 


On the other hand, urban sites consid- 
ered undesirable for conventional 
homes may be ideal for earth-sheltered 


ZAIRCIPImTIZChEIRIS MINNESOTA / April 1€—980 


31 


construction, as soil-berming can be 
used effectively to block out unwanted 
views and noises. . . 


Urban sites may also become more 
popular as automobile transportation 
costs continue to rise. With reductions 
in the costs of both transportation and 
home energy use, earth-sheltered 
home owners can significantly lower 
their energy expenses. 


What structural systems and mate- 
rials should be considered in plan- 
ning an earth-sheltered home? 

The structural parameters of an earth- 


sheltered home are probably among of 


its least understood aspects, especially 
for the nonprofessional, individual 
home builder. Yet, surprisingly, it is 
the area in which many novice builders 
seem least willing to seek professional 
help. 


The stresses produced on an earth- 
sheltered house are far greater than 
those on a conventional above-grade, 
platform-framed house, and are far 
greater than a novice builder may sus- 
pect. The structural design of a con- 
ventional home allows more flexibility 
in precision and in the use of materials. 
Thus, detailed structural engineering is 
usually required in designing an 
earth-sheltered house. 


Structural systems and materials vary 
widely, and have included: cast-in- 
place reinforced concrete, reinforced 
masonry, precast concrete, post- 
tensioned concrete, treated wood 
foundations, wood beam roofs, fi- 
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berglass reinforced masonry, fi- 
berglass, reinforced wood panels, con- 
crete silo block, and steel and concrete 
drainage units. Little standardization 
in construction of earth-sheltered hous- 
ing has yet been developed, and as a 
result, builders are faced with the un- 
certainty that accompanies any pro- 
totype design. This lack of standard- 
ized construction techniques makes 
builders reluctant to invest their efforts 
in earth-sheltered house construction, 
and can add to construction costs once 
the decision to build is made. 


Care must be exercised to use the ma- 
terials properly. In flat roof structural 
systems, roof clearance spans will vary 
with the type of material used. Wood 
beam roofs obviously will require lim- 
ited shorter spans than will a concrete 
material roof. To resist stresses de- 
veloped by earth-bermed walls, shear 
walls should be designed and inte- 
grated into the house plans. In two- 
story earth-sheltered homes, the 
greatest stresses developed by earth- 
bermed walls are located at the in- 
termediate floor. Too often, novice 
builders overlook this fact and plan for 
a wood joist intermediate floor system; 
in some cases, a wood joist floor sys- 
tem is inadequate to safely transfer 
these lateral wall stresses. 


Another major class of structural sys- 
tems, arches and shell shapes, can 
transfer heavy loads very efficiently. It 
is important, however, not to seriously 
alter these simple shapes in a house de- 
sign, therefore the placement of op- 
enings such as doors, windows and at- 
riums in arches and shells should be 


done by a competent architect and en- 
gineer. 


At present, professional builders need 
to develop a better knowledge of loads 
and stresses caused by earth-berming. 
As builders develop more confidence 
and variety in their products, the 
number of cost-competitive designs 
avaifable to the consumer should in- 
crease. 


What information is available on 
energy savings afforded by earth- 
sheltered homes? 

Most earth-sheltered building en- 
thusiasts are convinced that by berm- 
ing portions of the structure and by 
maximizing south orientation with 
properly shaded and insulated glazing 
they can conserve energy. Proper insu- 
lation will reduce the steady-state con- 
ductive heat transfer, and soil berming 
will effectively moderate the skin tem- 
peratures of the structure, resulting in a 
much narrower range of temperature 
extremes in the soil berm in compari- 
son to the ambient air temperatures. 


The total energy consumption of a 
house should be budgeted to the differ- 
ent use components, including the 
energy requirements of heating/ 
cooling; interior lighting; exterior 
lighting; household appliances; hot 
water heating; and treating make-up air 
ventilation. 


Extensive research is needed to deter- 
mine how the various components of 
an earth-sheltered house contribute to 
overall energy losses. For example, 


the effects of opening doors and win- 
dows or not insulating glazing need to 
be quantified; and the thermal behavior 
of soil on walls, roofs, and under 
floors should be examined. 


Most reports of the energy-saving 
properties of existing earth-sheltered 
homes have been non-scientific sur- 
veys by the homeowner. No quantita- 
tive data-gathering studies have been 
completed... 


Why must the roof of an earth- 
sheltered house have an earth cover? 
Can’t a well-insulated conventional 
type of roof be used instead? 

Many prospective earth-sheltered 
home builders have considered the op- 
tion of using a conventional roof. It 
does seem that many design headaches 
could be avoided by not placing earth 
on the roof. For example, structural 
loads on the walls could be reduced, 
and roof drainage, waterproofing, and 
landscape uncertainties would di- 
minish. With the possible cost-savings 
from conventional construction, one 
could afford to insulate heavily (to a 
minimum R-value of 50 or 60). 


However, by not earth-berming the 
roof, the builder is paying another kind 
of price. Reducing heat transfer 
through the roof is a two-pronged at- 
tack. First, insulation should be used 
on the roof to retard steady-state heat 
transfer. Contrary to common belief, 
the earth is a very poor insulator. Soil 
is not placed on the roof to insulate; 
one would need many feet of earth to 
equal the insulating properties of just a 


few inches of rigid insulation, and 
such earth loading would impose im- 
practical demands on the structural 
system. 


Second, soil is used on the roof as a 
temperature moderator. Because of its 
density and specific heat properties, 
earth has a fairly good heat capacity, 
or thermal mass. This thermal mass al- 
lows the soil on the roof to retain and 
dissipate large amounts of excess heat 
energy, resulting in reduced tempera- 
ture fluctuations of the soil adjacent to 
the roof structure. Rapid temperature 
changes in the outside air are not 
"felt" as quickly by the soil on the 
roof. In fact, the roof soil shelters the 
house from a harsh climate (very cold 
and/or very hot) and places it in a 
much more moderate climate. The 
earth cover on the roof combines with 
good insulation to comprise the total 
roof system. 


Earth-sheltered home builders also 
must determine how much earth 
should be placed on the roof. Here, a 
compromise between a large thermal 
mass and structural consideratons must 
be made, generally for flat roof sys- 
tems 1.5 to 2 ft of soil seems optimum. 
In cold climates, it is not necessary to 
try to berm to below the frost line (in 
northern portions of the country, a 
depth approaching 4 ft). The exact 
temperatures and thermal characteris- 
tics of roof soils are not yet under- 
stood, but it is unlikely that the bottom 
soil layers will freeze, since heat trans- 
ferred through the roof continues to 
warm the soil. 


If a builder still chooses to use more 
roof soil, arch and shell structures can 
be used. These shapes are better suited 
to transfer the stresses produced by 
high soil loading. 


What are the best methods of meet- 
ing Heating, Ventilation, and Air 
Conditioning (HVAC) requirements 
in earth-sheltered houses? 

Closely allied with the energy be- 
havior of an earth-sheltered house 
are the Heating, Ventilation and Air 
Conditioning (HVAC) requirements. 
Since thermal loads are less than those 
for a conventional home, smaller 
HVAC units can be used. Data com- 
piled from earth-sheltered demonstra- 
tion homes will enable HVAC en- 
gineers to properly size the design the 
mechanical systems: extensive re- 
search and design work by mechanical 
engineers is necessary, as most exist- 
ing earth-sheltered homes have incor- 
porated standard HV AC designs. 


Research into the integration of other 
backup energy systems with earth- 
sheltered housing also is in demand. 
Because heating/cooling loads are 
small, systems such as active solar can 
be cost-effective as backup. Other sys- 
tems: include passive designs such as 
"earth pipes," trombe walls, heat 
storage, natural ventilation, solar gain 
systems, wind, and the use of renewa- 
ble resources such as wood burning 
and alcohol fuels. Properly designed 
earth-sheltered homes should have 
heating loads well within the capa- 
bilities of an efficient wood stove 
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even in very cold climates with an ex- 
cess of 8000 degree days per year. 


Generally, mechanical air-cooling sys- 
tems have not been necessary in prop- 
erly designed earth-sheltered houses. 
Because the temperature of the sur- 
rounding earth is almost always cooler 
than the inside of the house, excess 
specific heat will flow from the house 
into the soil. Initial fears regarding 
condensation and high indoor relative 
humidities have not materialized. 
Good air circulation usually will con- 
trol most high-humidity situations, and 
in extreme cases a small portable de- 
humidifier should suffice to control 
humidity. 


As knowledge of the energy perfor- 
mance becomes accessible, mechani- 
cal engineers should be able to effec- 
tively standardize and size systems to 
perform the necessary HVAC func- 
tions for an earth-sheltered house. Ide- 
ally, the systems will incorporate the 
good design of current HVAC systems 
and the best of new, energy-efficient 
solar-energy and passive-energy 
techniques. Such a system would be a 
great boon to the earth-sheltered hous- 
ing industry. 


What waterproofing systems are 
most appropriate for earth-sheltered 
homes? 

The most frequently asked questions 
about earth-sheltered housing concern 
waterproofing. The possibilities of 
leaks in an earth-sheltered house in- 
spire fear in the minds of professionals 
and lay people alike. 
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Interior of the Earth House 


Photography: Phillip MacMillan James 


Unfortunately, sound knowledge and 
experience in applying waterproofing 
systems to earth-sheltered homes are 
scarce. Experts offer ample opinions 
but very few facts. Extensive, inde- 
pendent testing of current waterproof- 


ing systems and the development of 


new products is imperative. 


At present, five major products are 
being used for waterproofing earth- 
sheltered homes: asphali and pitch 
products; bituthene; liquid polyure- 
thanes; butyl and EPDM (Ethylene 
Prophylene Diene Monomer) mem- 
branes: and bentonite products. Each 
product has advantages and disadvan- 
tages; none can be described as univer- 
sally *'the best." These products 
should be distinguished from 
dampproofing products, which only 
restrict vapor transmission. In addi- 
tion, good surface drainage practices 
and proper backfill are essential for an 
adequate waternroofing system. 


Regardless of which waterproofing 
system is used, the product should: (1) 
have a long service life underground: 
(2) have good crack-bridging capabil- 
ities; and (3) ideally be able to reseal 
itself at underground temperatures. 
The third requirement can prove to be 
the most demanding. Products will 
range from good resealing properties 
to none at all. Be sure to consult the 
manufacturer's test data on this. Per- 
formance test results of a product 
should be available from the product 
manufacturer or from independent test- 
ing sources; any product that appears 
weak in one or more of the abovemen- 
tioned areas should be eliminated. No 


matter what type of structural material 
is used, there will always be some 
settling and possible structural cracks, 
so the waterproofing must have the 
ability to bridge the cracks and protect 
the house from unwanted moisture. 
During construction, it is easy to 
scrape off, tear or rip the waterproof- 
ing product once applied. Nails, sharp 
rocks, work boats and careless backfil- 
ling can take their toll. 


When used in conventional above- 
grade structures, some waterproofing 
products will reseal quite well. This is 
primarily due to the warm extremes in 
air temperature: heat will cause the ma- 
terial to soften and then allow it to re- 
seal. Asphalt products are especially 
adaptable in this way. 


Below grade, however, temperatures 
are lower, ranging from 35 to 70°F, far 
below the high temperatures of 150— 
180°F that can be reached on an 
above-grade, built-up roof system. 
Most products specify that during ap- 
plication air temperatures be above 
40°F; otherwise the bonding or curing 
processes will be retarded. 


On the other hand, repeated thermal 
expansion of a material is one of the 
greatest forces leading to wear. It may 
be argued that the narrow thermal 
spectrum of underground temperatures 
will aid in the durability of product ma- 
terial, yet to answer this quantitatively, 
much research on underground water- 
proofing systems is needed. 


Finally, whichever waterproofing sys- 
tem the builder chooses, quality con- 
trol is essential. Even the best material 


can prove a disaster if improperly in- 
Stalled. It is questionable whether the 
novice, do-it-yourself, earth-sheltered 
home builder should attempt to install 
waterproofing himself or herself. The 
job is better left to a waterproofing 
contractor who knows the product. 
Only with repeated application experi- 
ence can one know how to cope best 
with unexpected problems and their 
consequences. [t is best not to make 
your house your guinea pig. 


In waterproofing, extra care must be 
taken at the seams (if any) and points 
where the flashing projects from the 
building. Water has a way of finding 
the weak link in a waterproofing sys- 
tem. Skylights can cause problems if 
the mechanical details are not well de- 
signed, though some apparent leakage 
attributed to skylights has actually 
been due to interior condensation prob- 
lems rather than to a failure in the ex- 
terior waterproofing system. 


What properties should be consid- 
ered in choosing insulating materials 
for earth-sheltered homes? 

The other product (i.e., besides wa- 
terproofing) usually applied to the ex- 
terior of the structure is insulation. 
This is necessary when the structural 
system is that of high thermal mass 
such as concrete. A large amount of 
concrete used in the structure repre- 
sents a potentially large thermal stor- 
age mass, which must be insulated to 
work effectively. 


Placing insulation on the outside ex- 
poses it to moisture and soil condi- 


tions. Usually the insulation is placed 
outside of the waterproofing system 
because most waterproofing systems 
need a smooth, dry, stable base, such 
as the concrete structure for applica- 
tion. Except for butyl sheets, wa- 
terproofing products should not be 
applied over the insulation. There is 
too much potential movement of insu- 


' lation, whether it be rigid board or 


polyurethane liquids, to form a stable 
base for the waterproofing. Placing the 
insulation over the waterproofing also 
will protect the waterproofing during 
backfilling. 


What are the necessary properties 
for exterior applied insulation? 
First, they must have good compres- 
sive strength to resist earth pressures. 
Second, they should be a closed cell 
product that will not absorb excessive 
moisture. This is an important re- 
quirement since water-absorbing insu- 
lations rapidly lost their R-value (the 
ability of a material to resist heat 
flow). The most commonly used in- 
sulating product that fulfills the above 
criteria is extruded polystyrene. It is a 
closed cell, rigid board insulation with 
good long-term thermal performance. 
It should also be distinguished from 
expanded polystyrene, which is basi- 
cally an open cell product. Open cell 
insulation will absorb moisture from 
the ground over an extended period of 
time. Two different production pro- 
cesses are used in producing extruded 
and expanded polystyrene. 


Another concern regarding insulation 
placed on the exterior is the possibility 


of rodent and insect damage; both time 
and possible research into this area 
should reveal whether or not this con- 
cern is warranted. 


Insulation placement should be 
maximized under roof soil and upper 
portions of the walls. These areas are 
most susceptible to temperature fluctu- 
ations of the outside air. Nonbermed 
house portions, such as a south wall, 
should be conventionally framed and 
insulated. . . 


Reprinted with permission from Un- 
derground Space. 

Vol. 4, No. 3, pp. 143—152 
Pergamon Press Ltd. 1979. 
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Deciding to 
Build an 

Earth Sheltered 
Home 


For many who entertain the idea of 
building an earth sheltered house, such 
a venture will be the first time they 
have approached the purchase of a 
house without the assistance of a real- 
tor. Furthermore, many of these same 
people have never been involved in the 
purchase of a custom-built house. 
Now, most would-be earth shelter 
dwellers will be forced to face both of 
these matters. First, there are virtually 
no realtors in the business of selling 
earth-sheltered houses. Second, there 
are few builders who are building earth 
sheltered houses on a speculative 
basis. While some are building from 
stock plans, even these are being built 
on a pre-sold, custom basis. Because 
of this, a person wishing to build an 
earth sheltered house must face not 
only the uncertainties of a new type of 
construction, but must also take on the 
roles of realtor and construction client 
as well. 


It is with these current market con- 
straints in mind that the following list 
of suggestions for potential earth shel- 
tered home owners has been de- 
veloped. Many of the suggestions are 
items which must be considered re- 
gardless of the type of home being 
constructed. However, the importance 
of these factors—particularly personal 
financial resources—may be increased 
if the lender considers earth sheltered 
construction to be a risky proposition. 
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Personal financial assessment 

One of the two major factors that a 
lender considers in determining 
whether or not to make a mortgage 
commitment is personal credit- 
worthiness. It is for this reason that 
any decision to build an earth sheltered 
house should include a thorough 
analysis of a person's individual or 
family financial history, current situa- 
tion and potential. At a minimum this 
analysis should include: 


Investigation of current lending indus- 
try underwriting standards—This will 
tell a borrower how much of his in- 
come can be assigned to debt service. 
It will provide a framework within 
which the borrower can consider how 
much house he can afford. 


Assessment of downpayment and 
monthly payment ability— Within the 
framework determined earlier and 
using standard mortgage payment ta- 
bles (available in bookstores), the bor- 


rower may determine the amount of 


equity (downpayment, land owned 
free and clear) and the monthly cash 
available. This determination should 
set the price range of the house to be 
built. 


Assessment of credit history— Serious 
credit problems, such as chronically 
late mortgage payments, could have a 
negative impact on mortgage approval. 


Assessment of employment history— 
Major fluctuations, periods of unem- 
ployment, and/or frequent job changes 
could have a negative impact on mort- 
gage approval. 


Site assessment 

Aspects of the site selected for the 
project can affect the project througn 
two major factors—appraised value 
and cost of construction. Careful as- 
sessment of the site can help to avoid 
or at least anticipate such site-specific 
costs. An analysis of the site should 
include at least the following: 


Location— Besides the obvious con- 
siderations of proximity to school, 
work and services, the borrower 
should also consider the impact that 
the location may have on the appraised 
value of the completed project. 


Compatibility of house with surround- 
ing neighborhood—Locating a house 
where it is clearly visible to neighbors 
and obviously imcompatible with 
other structures will have a negative 
effect on its marketability and there- 
fore on its appraised value. 


Zoning and building codes—If current 
zoning and/or building codes do not 
allow earth sheltered construction, it 
may be both time-consuming and 
costly to obtain the necessary var- 
iances. 


Services—If public sewer and water 
are not available, it may add to con- 
struction costs. Services may also have 
an impact on the appraised value. 


Physical characteristics — Many fac- 
tors, should be considered in this area 
including soil type, drainage, vegeta- 
tion and site access. Certain physical 
aspects of a site can have a tremendous 
effect on the cost of the project. 


Design assessment 

The design of a project is certainly the 
biggest factor in controlling the cost 
of the project. It can also play a large 
role in the initial appraisal of the proj- 
ect, which is the second major factor 
in receiving a commitment for mort- 
gage financing. Some design factors 
which should be considered include: 


Comparability to conventional 
designs—A design which compares 
favorably with conventional houses 
will tend to have a greater market ac- 
ceptance and marketability, and may 
therefore receive a more favorable ap- 
praisal. 


Architectural and/or engineering 
consultation— There are enough fac- 
tors about earth sheltered construction 
which remain unknown or untested 
that consultation with a registered ar- 
chitect and/or engineer is highly advis- 
able in order to ensure the structural in- 
tegrity of the design. Standard, pre- 
engineered plans may offer an alterna- 
tive to individual consultation. 


Engineering certification— Regardless 
of whether or not any design consulta- 
tion takes place, it is likely that both 
the lender and the building official will 
require certifications by a registered 
engineer on at least the structural sys- 
tem and the waterproofing system. 


Compliance with building codes—In 
most cases, it is easier to design the 
structure in compliance with applica- 
ble building codes in order to avoid the 
need for variances. 


Builder assessment 

Most lenders simply will not consider 
financing an owner-built construction 
project unless the owner-builder is 
himself a proven construction contrac- 
tor. Individuals who wish to construct 
their own houses will probably find it 
necessary to finance the project with 
personal funds. Therefore, in most 
cases the borrower will find it neces- 
sary to select a builder. The following 
issues should be considered in select- 
ing à builder: 


Experience with earth sheltered 
construction—While such experience 
will be difficult to find, it may be help- 
ful to find a builder who is at least 
familiar with the products and tech- 
niques specified in the plans. 


Reputation— The builder should be 
reputable within the community and 
should be willing to allow checking 
references and viewing previous 
projects. 


Ability to obtain construction financing 
— Most construction loans are made on 
the basis of the reputation and reli- 
ability of the contractor for completing 
projects within the prescribed time 
and cost. Inexperienced contractors 
may find it difficult or impossible to 
obtain construction financing. 
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Enthusiasm for the project—Because 
earth sheltered construction is still rela- 
tively new, it is likely that problems 
will be encountered during construc- 
tion. A builder who is not enthusiastic 
about the project may overlook prob- 
lems or insist on costly increases. 


In addition to the careful assessment of 
these and other aspects of the project 
the potential borrower should make 
some final preparations before ap- 
proaching a lender, including the fol- 
lowing: 


Basic mortgage lending knowledge 
If the borrower has not previously 
sought a mortgage without the assis- 
tance of a realtor, it may be useful to 
gain a basic understanding of mortgage 
lending practices, including underwrit- 
ing standards, appraisals, documents 
and mortgage insurance. Several 
books are available on the subject. 


Checklist of required items 

In setting an appointment to apply 
for a mortgage commitment, the bor- 
rower should inquire about required 
materials such as plans, specifications, 
certifications, employment and credit 
information, cost estimates and infor- 
mation about the contractor. The bor- 
rower should develop a checklist of 
these items and be sure to provide 
everything that is requested. 
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Background and supporting mate- 
rial 

The borrower should develop a pack- 
age of informational material for the 
lender, including photos and locations 
of other earth sheltered projects in the 
area, names of other lenders who have 
written loans on earth sheltered 
projects and basic instructional materi- 


als on earth sheltering (explanation of 


the concept, projections of energy sav- 
ings, material or waterproofing, etc.). 


In conclusion, it is important for the 
prospective borrower to remember that 
the decision of the mortgage lender to 
commit funds to finance any house, 
earth-sheltered or not, is a determina- 
tion of risk. Many factors enter into 
the formula for calculating that risk, 
including: personal credit worthiness, 
appraised value of the project, per- 
centage of equity or down-payment. 
credibility of the construction contrac- 
tor and type of project. It is also impor- 
tant to be aware that different insitu- 
tions will give various weights to these 
many factors. Some may even reduce 
their risks by eliminating certain 
categories of loans entirely. It is there- 
fore possible that some lending institu- 
tions will prohibit loans on earth- 
sheltered structures. 


If the borrower understands this con- 
cept of risk assessment, several major 
areas emerge which must be addressed 
in the process of seeking a financial 
commitment for an earth-sheltered 
house: 


Preparation: careful assessment of 
the feasibility of the project and atten- 
tion to project detail prior to approach- 
ing the lender. 


Education: providing information to 
the lender to assist him in becoming 
familiar and comfortable with the con- 
cept of earth sheltering. 


Perseverance: willingness to ap- 
proach several lenders, if necessary. 


Flexibility: willingness to modify cer- 
tain aspects of the project to better ad- 
dress the risk concerns of the lender. 


The borrower who attends to these 
concerns should find that obtaining a 
mortgage for an earth sheltered house 
is not an impossibility. 


Investigating Soils 


Soil analysis for earth sheltered 
home design seems to be a subject that 
most homeowners take for granted. 
For the aboveground portion of a con- 
ventional house the loadings are rela- 
tively light compared to an earth shel- 
tered house. Typical values for footing 
loads may run about 2700 plf, while 
an earth sheltered home may have val- 
ues of 7000 to 12000 plf, depending on 
the span and soil depth. From this 
simple comparison we can see that a 
ratio of two to four exists in the load- 
ings. One may now hypothesize that 
the footings must be two to four times 
the size of the conventional ones. A 
few questions arise at this point: 1) 
What is the bearing capacity of the 
soil? 2) What are possible settlements 
that might occur? 3) What are the code 
requirements for size and depth of 
footings in that area? As a homowner, 
builder, or the designer you may now 
see the importance of soil borings. It 
seems that you are now left with 2 
choices: 1) Design footings that may 
be undersized and suffer any conse- 
quences due to excessive settlement 
like structural cracking of walls, or 2) 
Overdesign the footings to assure min- 
imal settlement and cracking but pay 
the extra cost for the materials and 
labor to pour the larger footings. 


A local builder had the problem men- 
tioned above. The builder drew plans 
for an earth sheltered home in a low, 
swampy area. After completion of the 
plan he went to his sub-contractor for 
an approximate bid. After review, the 
subcontractor bid the 250 feet of wall 
and footings at $20 per foot or $5,000. 
The city required an architect’s seal on 


all plans in the area for homes of this 
nature. When the architect received the 
plans he was told the soil was a clay in 
a low, swampy area. Being very pru- 
dent he used a bearing capacity of 
1500 psf for his calculations. The 
walls and footings were redesigned 
after assuming a bearing capacity of 
1500 psf. When the builder received 
his plan he noticed the footings were 
over twice as large as before and the 
walls were heavily reinforced with 
steel. The builder took his plan back to 
the subcontractor for another bid, since 
the structural elements had changed in 
size. After careful analysis, the sub- 
contractor gave a new bid of $12,000 
for the project. This came as a surprise 
to the builder, so he turned to a soil 
testing agency to procure more accu- 
rate information about the soil. After 
the soil analysis was completed the re- 
sults showed a bearing capacity of 
3000 psf and the walls and footings 
were again redesigned. The sub- 
contractor now was given the drawings 
to submit a new bid. The final bid was 
for $6,800. The cost of the soil borings 
were about $500 and the consulting fee 
for the engineering was $200. By 
doing the soil borings and determining 
the true bearing capacity, the builder 
saved $4,500. 


As mentioned earlier, the aboveground 
portion of a conventional house has 
loadings that are relatively light com- 
pared to earth sheltered homes. Hence, 
the load paths by which snow and wind 
loads are directed to the ground are not 
generally crucial to the design. There 
are many rules of thumb to use in the 
structural design of conventional 


homes, which have been developed 
through decades of practice. For a 
conventional basement, the burial 
depths are generally less than five to 
seven feet of earth. For these depths of 
burial it has been found that unrein- 
forced poured concrete, concrete block, 
or treated wood foundations are, in 
almost all cases, quite adequate struc- 
turally. Because the burial depths are 
low and the earth pressures are small, 
there is little to be saved in the struc- 
ture by determining the exact soil type. 


In contrast to the conventional house, 
the earth sheltered house has large 
depths of burial. The earth on the roof 
is a very significant load, approxi- 
mately 100—125 psf for each foot of 
depth of earth cover. The structural 
form of the house can have a signifi- 
cant impact on the ease with which the 
heavy loads can be carried. In standard 
methods of construction there is some 
flexibility in the design. But the re- 
quirements of the structural system 
must be considered or a price will be 
paid in unnecessarily high structural 
costs. Because of the heavier loads, 
the orientation of openings in the struc- 
tural members must be designed with 
more care. 
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Pä —K-q-H 


H = unsupported height of wall. ft. 
q = surcharge, Ibs/ft.* 

8e = equivalent fluid pressure, pef 
K = lateral earth pressure coefficient 


UNRESTRAINED 
WALLS K= a 
1+ SIN 
RESTRAINED 
WALLS K=I-SINO 
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1.1 Soil Site Investigation 
Knowledge of the underground condi- 
tions at a site is prerequisite to the 
economical design of any substructural 
elements of any appreciable size. For a 
new structure the soil-site investigation 
should provide data on the following 
items: 

1) Location of groundwater level to 
the extent where it could cause 
problems 

2) Bearing capacity of the soil 

3) Selection of alternative types 
and/or depth of foundation 

4) Data on soil parameters and prop- 
erties so that earth pressures and 
construction methods may be eval- 
uated 

5) Settlement predictions 

6) Potential problems concerning ad- 
jacent property 

7) Percolation tests or results 


1.2 Foundation Soils 

Foundation design is a means of 
transmitting the loads from a structure 
to the underlying soil without a soil 
shear failure or excessive settlement. 
Shear failure occurs when there is a 
plastic flow and/or a lateral expulsion 
of soil from beneath the foundation. 
Excessive settlements of the soil under 
the imposed loads can cause the walls 
to tilt and form unsightly cracks. The 
walls may even collapse if the differ- 
ential settlements induce enough 
overstress in the critical membrane. 
Table | shows some typical bearing 
values, Fig. 1 has examples of settle- 
ment processes. 


Soil settlements are of two general 
permeability-dependent natures. Im- 
mediate settlements take place from 
zero to seven days after loading. Sands 
and gravels with a high coefficient of 
permeability have this characteristic. 
Some silts and clays with a low degree 
of saturation also have immediate set- 
tlements. Consolidation-settlement 
analysis is generally appropriate for 
saturated, or nearly saturated, fine 
grained soil deposits where k, the coef- 
ficient of permeability, is approxi- 
mately 0.0001 cm/sec or less. 


The footings or foundation should be 

constructed below areas which may 

cause soil settlements. Factors to con- 

sider in foundation design are: 

1) the frost line 

2) zones of high volume change due 
to moisture fluctuations 

3) topsoil or organic material 

) peat or muck 

5) unconsolidated material such as 
abandoned garbage dumps and 
similar filled in areas 


1.3 Lateral Earth Pressures 

The magnitude and distribution of lat- 
eral earth pressures acting on the walls 
will depend upon the type of backfill, 
method of placement, magnitude and 
distribution of surcharge behind the 
wall, backslope behind the wall, 
drainage and wall rigidity. Fig. 2 
presents lateral earth pressure criteria 
for a vertical wall with surcharge, q. 
The criteria assume a fully drained 
condition with a sand and gravel 
backfill. 


Design pressures are presented for 
two conditions of wall rigidity: 1) The 
wall is totally restrained at the top when 
the backfill is placed; and 2) The wall 
is free to deflect at the top. 


If the wall is totally restrained at the 
top, lateral strain is prevented and the 
lateral earth pressure approximates the 
"at rest" condition. If the wall is per- 
mitted to move away from the soil and 
the magnitude of deflection of the top 
of the wall is equal to or greater than 
about the values given in Table 2, the 
free-standing height, the earth pressure 
approximates the conventional *‘active 
pressure" state. 


Figure 3 is a simple analysis that de- 
termines the maximum shear and mo- 
ment on a wall of a typical situation for 
an earth sheltered home, that is, one 
story in height. 


The analysis of Figure 2 and Figure 3 
is for a granular soil. Special consid- 
eration must be given in an analysis of 
clay backfills. When excavating into a 
clay area the walls will generally stand 
by themselves. Based on this, one 
might think the soil does not exert any 
pressure. But in actuality, the wall will 
stand as long as the moisture levels are 
low and a slip line does not develop. 
Water usually will activate the soil and 
eventually the whole wall will col- 
lapse. The point is that clay generally 
exerts a soil pressure with time. The 
value of this pressure is not easily de- 
fined. Based on the way things are 
done in practice, an equivalent fluid 
pressure of 60 psf per foot seems to be 
à first time analysis approach. 


At this point an architect should have a 
soils analysis performed. We may be 
overdesigning and adding additional 
construction costs, yet in many cases 
the pressure could be more than 60 psf 
per foot and the problem could be 
underdesign. Generally, the architect 
must try to find out what has been the 
accepted practice for that local area 
where clay could be a problem. In 
Minnesota, most of the clay soils are 
mixed with glacial tills. Lateral 
pressures are about 40 psf per foot. 
Typical bearing values of the clays 
with glacial till are approximately 
3000 psf and lateral pressures are in 
the range of 30 to 40 psf per foot. One 
of the single most important proce- 
dures to design in the foundation and 
wall system is proper drainage. The 
drainage system should be at the base 
of the footing with at least 16 inches of 
aggregate around the drain tile with, if 
possible, a granular backfill on top. 


In summary, soil borings will cost 
about $350 to $500 for two holes ap- 
proximately 20 feet deep. The cost 
will be higher if more and deeper holes 
are required. The cost will increase 
slightly if the travel distance generally 
exceeds 50 miles from the lab. The 
soils report will include all the impor- 
tant parameters that the architect needs 
to know for design purposes. # 


Table 2 


Amount of translation 
0.001 to 0.002H 


Soil and condition 


Cohesionless, dense 


Cohesionless, loose 0.002 to 0.004H 
Cohesive, firm 0.01 to 0.02 H 
Cohesive, soft 0.02 to 0.05 H 
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Earth Sheltered 
Houses: Two 
Case Studies 


Although interest in earth sheltered 
housing has been significant for only a 
relatively short time, there are numer- 
ous examples of it in the Minnesota 
region and the rest of the country. The 
ever-increasing number of earth shel- 
tered housing projects are built for a 
wide variety of reasons with a broad 
divergence in costs. The two houses 
presented here were designed and built 
with three goals in mind. The primary 
objective was to conserve energy by 
the use of earth sheltering and insula- 
tion in conjunction with passive solar 
heating. The second intention was to 
remain within the limits of reasonable 
construction costs; and the third was to 
integrate good design with energy effi- 
cient, cost effective housing. 


Tom Ellison works with energy effi- 


cient buildings for Ellison Design and 


Construction, Station 19 Design Of- 
fices, Minneapolis. 


John Carmody is currently doing re- 


search on earth sheltered/underground 


buildings at the Underground Space 
Center, University of Minnesota. 
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Earth Sheltered House #1 


A major factor in the design of this 
house was the difficult, steeply slop- 
ing, heavily wooded site. The house is 
placed into an east-west ridge which 
slopes away to the north and south. 
The use of earth sheltering on the roof 
and walls allows the house to blend 
into the surrounding land forms. By 
opening both to the north and south 
sides, a more public entry and drive- 
way area on the north is separated from 
the outdoor spaces on the south side 
which open off of the living spaces. 
Although the living spaces are raised 
above grade in this two level plan, exit 
to grade is provided at the east end of 
the house where an outdoor deck is lo- 
cated in order not to interfere with the 
sunlight. 


The two story configuration of this 
house is compact, which minimizes 
the area of exterior building envelope 
and the amount of internal circulation. 
All of the rooms in this 2,000 square 
foot house have large window areas 
which face south to maximize solar 
gain. The usually warmer living 
spaces are on the upper level with the 
majority of the glazing area while the 
cooler bedroom spaces are on the 
lower level. The only spaces which 
open to the north side are the entry and 
the attached garage. The roof is com- 
pletely covered with earth as are most 
of the east, west, and north walls. 


Reinforced concrete block walls are 
used in this structure to support the 
pre-cast concrete roof and intermediate 
floor. The planks span across two bays 


in the east-west direction so that the 
south wall is a wood frame non- 
bearing wall. All the utilities are con- 
solidated into a mechanical core in the 
center of the house so that no roof 
penetrations through the concrete 
plank and waterproofing are neces- 
sary. The color of the treated timber 
retaining walls and planters blend with 
the rough cedar siding used on the ex- 
terior. 


The passive solar system employed in 
this house is often referred to as a di- 
rect gain system in which the living 
spaces act as a solar collector. The 
roof is sloped to allow greater penetra- 
tion of sunlight into the living spaces. 
The large clerestory windows provide 
additional solar heat gain as well as a 
substantial amount of natural light. 
The primary surface for absorbing the 
solar radiation is the concrete floor 
which is covered with dark brown, un- 
glazed ceramic tiles. This intermediate 
floor can then release heat into spaces 
on both levels of the house. The mas- 
sive concrete structure and the sur- 
rounding earth help to moderate the 
temperature. The additional heating 
requirement is provided by an efficient 
centrally located fireplace and an elec- 
tric forced air system. The blower por- 
tion of the air system can also be used 
simply to circulate warm air from the 
upper level/fireplace area into the 
lower level spaces. 


In the summer, the direct sun is kept 
out of the house by the use of sun- 
shades over the windows as well as the 
tall deciduous trees on the south side of 


the house. As in winter, the surround- 
ing earth helps to moderate the hot 
summer temperatures. The north entry 
and the clerestory windows can be op- 
ened to provide natural ventilation 
through the house. 


This house was partially funded by a 
grant from the Minnesota Housing 
Finance Agency for passive solar/earth 
sheltered demonstration houses and 
also received a Passive Solar Design 
award from the Department of Housing 
and Urban Development. 


Earth Sheltered House #2 

The site for this house is rather steeply 
sloping to the south, heavily wooded, 
with vehicular access limited to the 
south side. It was decided with the 
owner to detach the house from the ga- 
rage and move it up the hill to enhance 
view, increase usuable outdoor space, 
and receive adequate sunlight for pas- 
sive heating. The north side of this one 
level house is set fully into the hill with 
the earth sloping down on the east and 
west sides to meet grade on the south. 
The entrance to this 1900 square foot 
house and all of the major living 
spaces open to the south and have ex- 
cellent views and substantial natural 
light. The family living and eating 
spaces are at the center of the plan with 
the children’s bedrooms at one end and 
the adult bedroom and private spaces 
at the other. The outdoor space to the 
south of the living spaces is designed 
so that a greenhouse and a screened 
patio can be added. 


The walls which retain earth on the 


north, east, and west sides of the house 
are reinforced concrete block. On the 
exposed south side is a 2x 6 stud wall 
covered with styrofoam sheathing. 
The floor is a concrete slab on grade. 
The roof structure of this house con- 
sists of 20" truss joists which span the 
entire width of the house and leave 
space for a substantial amount of insu- 
lation. 


Again, a direct gain passive solar sys- 
tem is used. The sloping roof and large 
clerestory windows in every room 
maximize the penetration and amount 
of solar radiation. The concrete floor 
and 16 inches of compacted sand are 
isolated from the earth by a layer of 
styrofoam insulation to form the pri- 
mary storage mass for the house. Sec- 
ondary heat storage masses are the 
rock face concrete block walls which 
will remain exposed at the east and 
west ends of the house. The direct sun 
is controlled by the use of sunshades 
over the windows which pivot to allow 
maximum sun penetration in the winter 
and eliminate heat gain in the summer. 
The earth against a significant portion 
of the wall area moderates the outdoor 
temperature in both the summer cool- 
ing and winter heating seasons. The 
heating system of the house is com- 
prised of an electric forced air system 
with supply ducts below the floor slab. 
The air return duct runs continuously 
at the peak of the roof in order to col- 
lect and redistribute the warm air as 
shown in Section A. The high air re- 
turn can also be used automatically 
with the furnace blower to redistribute 
warm air from either the fireplace/ 


wood stove or from the solar heat gain. 
Another energy saving feature of this 
design is the air lock entry which re- 
duces infiltration. 


This house was designed and is 
presently being built for a private 
client. 


Design Comparison 


Although both of these houses use pas- 
sive solar and earth sheltered tech- 
niques to conserve energy, the two 
designs differ in some fundamental 
ways. These include the one versus 
two level design, the north versus 
south entry, and the earth covered ver- 
sus well-insulated roof without earth. 
Each of these differences can affect the 
total construction costs, ease of con- 
struction, total energy use, as well as 
the overall design. 


The advantage of a two level design 
with respect to energy use is that it has 
less exterior surface area than an equal 
sized one level house. For these two 
earth sheltered houses, however, the 
two level house proved to be more 
complicated to design and build. With 
greater soil depths, the structure of the 
walls had to be considerably stronger. 
In addition, there was a greater vertical 
drop between the earth on the roof and 
the grade on the south side of the house 
with the two level design. This con- 
tributed to more sitework, retaining 
walls, and more complicated sequence 
of construction. These drawbacks 
were more apparent due to the particu- 
larly difficult and restricted site used 
for House #1, although it seems they 
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would be present to some extent with 
any two level design. The two level 
design has the advantage of raising the 
living spaces higher off of the ground, 
giving a more expansive view than the 
one level design. The one level design 
provides more direct access to the out- 
door spaces, however. 


Usually the side of the house on which 
the entry occurs is determined by the 
location of roads and other physical 
features on a particular site. For earth 
sheltered houses in which the south 
wall is exposed and the remaining 
walls are covered, the entry location 
can have some significant effects. 
Naturally, the simplest type of entry to 
construct for an earth sheltered house 
is on the south wall. By limiting op- 
enings to the south side only, protec- 
tion from winter winds is maximized, 
thus reducing heat loss due to infiltra- 
tion. A disadvantage of a south entry is 
that the more public entry area of the 
house is on the same side as the private 
outdoor living spaces. In House #2, 
these two functions were separated by 
the plan arrangement and by the use of 
plantings and level change. An entry 
on the north side, as occurs in House 
#1, alleviates this problem by provid- 
ing a completely separate public entry 
area. Such an entry requires additional 
structure/retaining and landscaping 
which proved to be more costly than a 
south entry. Energy uses may be af- 
fected since a small portion of wall 
area is exposed on the north side. 


The placement of earth on the roof on 
House #1 has certain cost and energy 
implications in comparison to the 
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well-insulated roof without earth on 
House #2. Even with deep truss joists 
spanning the width of the house and 18 
inches of fiberglass insulation, the roof 
without earth was less expensive than 
the earth covered roof and simpler to 
build. The structure to support the ad- 
ditional weight of the earth, the butyl 
rubber waterproofing system, and the 
styrofoam insulation contributed to the 
higher costs on House #1. The energy 
use which can be attributed to these 
two types of roofs is not a simple thing 
to evaluate. Although the r-value of 
the roof without earth is actually 
higher than the earth covered roof, this 
is only one aspect of how the two roofs 
may actually perform. The thermal 
mass of the earth covered roof, its abil- 
ity to diminish daily temperature fluc- 
tuations, and the ability of the snow to 
contribute to the total r-value will en- 
hance the energy performance to some 
extent. Although some computer simu- 
lations of these factors have verified 
these effects, they have not been 
adapted for simple hand calculations. 
In the summer, the earth covered roof 
definitely performs better than the 
conventional roof in maintaining 
cooler temperatures. In comparing 
earth covered and well-insulated roofs 
without earth, naturally there are fac- 
tors other than cost and energy perfor- 
mance which may be considered. 
These include noise reduction and pro- 
tection from winds experienced with 
earth covered roofs, as well as aes- 
thetic and environmental consid- 
erations. 


In general, it is interesting to note that 
in spite of many significant differences 


in design, the projected energy use for 
these two houses is roughly equiva- 
lent. Perhaps this is due to the fact that 
the similarities are more important 
than the differences. Both houses are 
relatively simple in layout, they are 
well insulated, have a substantial earth 
mass around them, and have virtually 
all the glazing on the south side used in 
a direct gain passive system. 


Naturally, the actual energy perfor- 
mance of these houses will be affected 
by many variables including the life- 
style of the residents and any important 
modifications made to the spaces. For 
example, at the time of construction of 
both houses, a suitable cost effective in- 
sulated shutter system was not consid- 
ered to be available on the market. Al- 
though the energy use of both houses is 
relatively low without the shutters, 
over half of the heat loss occurs 
through the windows. As fuel prices 
continue to increase, insulated shutters. 
may become cost effective or less ex- 
pensive systems may become avail- 
able. The installation of shutters is a 
primary example of a future modifica- 
tion which can further improve the 
energy performance of these houses. 
The emphasis on conservation in these 
houses through the use of substantial 
amounts of insulation and earth shel- 
tering actually increases the relative ef- 
fectiveness of the passive solar sys- 
tems and other energy saving devices 
such as insulated shutters. # 


MHFA Solar/Earth 
Sheltered 
Demonstration 
Housing Program: 


Seven Case Studies 


Residence, Burnsville 
Architect: Carmody and Ellison Design and 
Construction, Minneapolis 
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In 1978, the Minnesota Housing Fi- 
nance Agency (MHFA) developed its 
Solar/Earth Sheltered Demonstration 
Housing Program in response to a 
mandate from the Minnesota Legisla- 
ture that the agency demonstrate vari- 
ous energy conserving techniques in 
housing. With a $500,000 appropria- 
tion, MHFA designed a demonstration 
program which would examine various 
aspects of active and passive solar and 
earth-sheltered housing construction. 
This largely untested subject area pro- 
vided the possibility for a program 
with many and varied goals. 


The first set of program goals was re- 
lated to the need for reliable data. Of 
particular importance was the need to 
accurately determine energy consump- 
tion of solar and/or earth sheltered 
houses as compared to conventional 
houses. Accurate data was also needed 
on construction costs, construction 
techniques and experience, public re- 
sponse, and response by institutional 
participants, such as lending institu- 
tions and building and zoning code of- 
ficials. 


A second set of goals for the program 
dealt with public awareness and visi- 
bility. In 1978, the concept of earth 
sheltered housing was relatively un- 
known. It was felt that a program 
which provided good public visibility 
and awareness would lead to increased 
public acceptance of the concept. 


The program which was designed to 
meet these goals has resulted in the 
construction of seven earth-sheltered 
structures, including six single-family 
houses and a twelve-unit townhouse 
project. Three of the houses and the 
townhouse project were privately fi- 
nanced and constructed, and were 
available for sale on a speculative 
basis. Builders of these projects re- 
ceived grants of $17,000 from MHFA 
to help defray extraordinary costs. The 
remaining three houses were con- 
structed by the State, are located 
within State parks, and will serve as 
residences for park managers. All of 
the houses have been equipped with 
monitoring devices and will be moni- 
tored for energy performance for a 
minimum of two years. 


Private Sector 

Demonstration Projects 

Architects and Builder: Carmody and 
Ellison Design and Construction 
Project Location: Burnsville, Min- 
nesota 


This project was under construction in 
August, 1978 and was completed in 
April, 1979. It is a bedroom, two-story 
design with 2,000 square feet of living 
space and an attached two car garage. 
A high, sloped ceiling provides a very 
spacious feeling on the upper floor. 
The house includes many passive solar 
design features and is extensively 
earth-covered, with 100% of the roof 
and 60% of the wall area in contact 
with earth. Over 5,000 people visited 
the house during the ten week open 
house period. Public reaction to the 
house was generally favorable, with 
the only negative comments indicating 
that the house seemed small. A buyer 
for the house was identified shortly 
after the house was completed and the 
house sold for the asking price of 
$110,000. 
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Residence, Willmar 
Architect: Genesis Architecture, Willmar 
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Earth House, Waseca 
Architect: Design Consortium, Inc., 


Minneapolis 


Photography (upper right): Phillip Mac Millan James 


Project: Willmar Area Vocational 
Technical Institute 

Architect: Genesis Architecture 
Builder: Willmar Area Vocational 
Technical Institute 

Project Location: Willmar, Minnesota 


One of the more unusual projects, this 
house was contructed primarily by 
second year carpentry students from the 
Willmar AVTI. Coinciding with the 
school year, construction began in 
September, 1978 and was completed 
in May, 1979. It is the only house in 
the demonstration program which uses 
a poured concrete wall system. The 
house was well received by the com- 
munity with over 4,000 visitors during 
the open house period. With 85% of 
the roof and 72% of the walls earth- 
covered, the design uses a light 
monitor to bring light into the kitchen 
area on the upper floor. Passive solar 
design techniques are employed in the 
house including the use of both ex- 
terior overhangs and interior window 
shutters. The three bedroom design 
contains 1,850 square feet of living 
space and an attached two car garage. 
The house sold for the asking price of 
$81,500 to a buyer who expressed 
interest shortly after the house was 
completed. 


Project Sponsor and Builder: Associ 
ated Lumber Marts, Inc. 

Architect: Design Consortium 
Project Location: Waseca, Minnesota 


The Waseca project provides an in 
teresting contrast to the rest of thg 
structures in the program in its design 
While all of the other projects are a 
elevational design type. this housq 
uses an atrium design. The center o 
the house is used as a living room 
with light provided by a large ligh 
monitor over the space. A second un 
usual feature about this project is it 
location on an urban-type lot in an are: 
which is fully developed with conven 
tional housing. A number of construc 
tion problems caused delays in th 
completion of the project which too 
place in January. 1980. At the time o 
this writing, a buyer for the project ha 
not yet been identified. 
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Seward West Redesign, Minneapolis 
Architect: Close Associates, Minneapolis 


Park Manager Residence, Camden State 


Park 
Architect: The Architectural Alliance, 
Minneapolis 


Project Sponsor: Seward West Rede- 
sign, Inc. 

Architect: Close Associates 

Builder: Kraus-Anderson of St. Paul 
Solar Contractor: Solar Dynamics, 
Inc. 

Project Location: Minneapolis, Min- 
nesota 


This project is certainly the most com- 
plex of all of the projects in the dem- 
onstration program. Five financial 
concerns combined their resources to 
provide the project construction loan. 
In addition, the project received grant 
funding from both MHFA and the 
HUD Cycle 3 Solar Demonstration 
Program. Three revisions of the con- 
struction plans were necessary in order 
to make the project economically feas- 
ible. Construction finally began in 
March, 1979 and was completed in 
September, 1979. The project contains 
three three-bedroom units at a sale price 
of $76,400 and nine two-bedroom units 
at a sale price of $66,500. As of this 
writing, Seward West has obtained 
final sales contracts on five of the units. 
The energy conserving features of town- 
houses include: a virtually 100% earth 
covered roof; active solar space heating 
and domestic hot water system; and 
passive solar design, including exterior 
rolling insulating shutters. Over 4,000 
visitors have toured the model unit. 


Park Manager Residences 


Project Location: Camden State Park 
(near Marshall, Minnesota) 
Architects: The Architectural Alliance 
Builder: Bladholm and Hess Construc- 
tion, Inc. 


The smallest of the houses in the pro- 
gram, this house has 1,640 square feet 
of living space in a compact, one-story 
design which includes three bedrooms. 
Built on a relatively flat site which is 
characteristic of the surrounding area, 
the house provides an interesting con- 
trast to the site. The house includes 
many passive solar design features in- 
cluding a thermostatically controlled, 
automatic interior shuttering system. It 
also includes an active solar system for 
domestic hot water. A challenge in the 
design of any earth sheltered house is 
the effective use of the inevitable re- 
taining walls. An interesting solution 
employed in this house uses pre-cast 
concrete tubes for both retaining walls 
and an entrance tunnel. This house is 
one of two which will have an exten- 
sive monitoring package. The house 
was completed in November, 1979 
and opened to the public in January, 
1980. 
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Park Manager Residence, Wild River State 
Park 
Architect: McGuire/Engler 
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Park Manager Residence, Whitewater State 


Park 


Architect: Close Associates, Minneapolis 


Project Location: Wild River State 
Park (near North Branch, Minnesota) 
Architects: McGuire/Engler 

Builder: Herb Larson Construction 


The Wild River house is the only 
house in the demonstration program 
which uses a wood deck for the earth 
covered roof structure. While this 
house does not make use of an active 
solar system, it does include a simple 
fan-driven circulation system which is 
designed to collect warm air from the 
high ceiling area and draw it down to a 
rock storage bed located beneath the 
floor of the lower level. The heating 
system is designed to make use of this 
stored heat when it is available. Also 
included in the house is a wood fur- 
nance system which is designed to take 
advantage of abundant wood in the 
surrounding area. The 1,920 square 
foot house has three bedrooms and is a 
two story structure. Construction 
began in April, 1979 and the project 
should be completed in Spring, 1980. 


Project Location: Whitewater State 
Park (near St. Charles, Minnesota) 
Architect: Close Associates 

Builder: Wolter Lumber Company 


This 2,200 square foot, three bedroom 
house combines the main entrance to 
the upper level of house with a two car 
garage located on the north side of the 
structure. The house is set near the 
base of a south facing slope and takes 
full advantage of its southern orienta- 
tion. In addition to a passive solar de- 
sign, the house uses active solar sys- 
tems for both space heating and 
domestic hot water. Collectors for the 
space heating system are mounted ver- 
tically on the south elevation on the 
structure in order to take advantage of 
the additional light-reflected from the 
snow-covered ground. Collectors for 
the domestic hot water system are 
mounted on a light monitor which is 
located at the rear of the structure. 
Skylights are also housed in this struc- 
ture to provide natural light to the rear 
portion of the house. Construction 
began in June, 1979 and completion is 
anticipated in Spring, 1980. 4 


The Cape Cod 


Cottage and the 
Earth Sheltered/ 
Passive Solar 
Home 


Having been raised on Cape Cod 
under the tutelage of an architect- 
father whose forte was colonial repro- 
ductions and conventional design, | 
advocated the Cape Cod Cottage as a 
practical and low-cost housing plan for 
many years. This, however was before 
the increased urban population density 
of the '60s. Combined with the forma- 
tion of OPEC and the subsequent spi- 
raling fuel costs of the '70s it seems to 
me that a happy solution to both these 
problems is the earth sheltered house. 


The following is a comparison of two 
houses: one is a side hill south-facing 
linear design which utilizes passive 
solar; the other is a traditional above 
grade Cape Cod Cottage. This com- 
parison makes it evident that the earth 
sheltered design is the practical house 
for now and the generation to follow. 


Annual 
Mortgage, Interest & 


Depreciation—25 yrs 


Exterior painting 
Real Estate Taxes 
Heat 


Initial Savings — 
Annual Savings— 


putations 


The actual savings in dollars are im- 

portant, but there are many other ad- 

vantages. Some of these advantages are: 

e The esthetics of a house that fits into 
the land rather than sitting on top of 
it. 

e The natural quiet in rooms below 
grade. 

e The ability to plant the roof replac- 
ing 0» producing greenery so impor- 
tant in today's suburban sprawls. 

e Natural protection from nature's 
severest blows. 

e Elimination of the extremes of heat 
and cold, thereby saving on energy 
needs. 

e Minimization of the amount of es- 
caping energy from exposed sur- 
faces. 

e No exterior maintenance such as 
gutters to clean, wooden trim to 
paint, etc. 


Most important of all are the energy 
saving abilities of the earth sheltered 
house. 


Although it is well known the earth is 
not as good an insulator as many 
man-made products, it does provide a 
stabilizing effect. Actually, 12 to 18 
inches of earth cover is sufficient as 
more depth builds of dead loads at a 
fast rate. 


Because the earth does not react to 
temperature changes as quickly as the 
air, the temperature variations below 
grade are far less than above. The 
earth sheltered house therefore re- 
quires far less energy to maintain an 
even temperature. This lag produces a 
benefit known as a thermal fly wheel 


Construction —1530' ? @ $45. = $69,000. 


Principal —30 yrs. @ 12%% 


Insurance, full coverage 


*Cost Analysis 


Earth Sheltered 
1781' ? @ $31. = $55,200. 
Shutters 2,000. 
$57.200. 


Conventional 


S 9,000 $ 7,200. 
2,750. 50 yrs. 1,140. 
520 370. 
125. —0-. 
1.466. 1,215: 
727. 273. 
$14,588. $10,198. 
$11,800. 

4,490. 


* The cost analysis was estimated on the basis of current non-union labor in 
Southeastern Massachusetts. Also the garage and solar green house of the earth 
sheltered house and the garage of the Cape were not included in any of the com- 


effect. The earth and subsequently the 
walls will naturally reach a peak about 
three months behind the air, thus re- 
quiring far less energy to heat in the 
above grade coldest months or to cool 
during the summer heat. 


The earth sheltered house containing 
some 2454 cubic feet of concrete and 
insulated on the outside provides a heat 
store of approximately 85,000 BTUs 
per degree F. This means that in the 
cooling down process it will liberate to 
the house in usable heat nearly the 
equivalent of a gallon of #2 fuel oil 
per degree F, which has a great 
stabilizing effect. 


The fuel costs used in the cost analysis 
chart were derived by computing the 
number of BTUs needed to maintain 
an interior temperature of 70? F. based 
on 5570? days for the Boston area. 
These were then converted into gallons 
and priced at the current cost of #2 
fuel oil. Naturally another fuel source 
would be figured in the same way. 


The Cape Cod house had a heat loss of 
78,900,000 BTUs minus a solar gain 
through the windows of 9,600,000 
BTUS resulting in a heat requirement 
of 69,300,000 BTUs or approximately 
700 gallons of fuel oil. 


Using the same method of loss and gain 
for the earth sheltered house there was a 
net requirement of 27,000,000 BT Us or 


approximately 275 gallons of fuel oil. 


The low fuel requirements of this 
house are due in part to the use of fiber 
glass covered styrofoam shutters that 
slide across the glass panes at night. 
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The International Design Conference in Aspen 
June 15-20, 1980 


ASP 


FORM 
AND 
PURPOSE 


The pursuit of novelty and fashion in the design of our envi- 


ronment is a preoccupation of our ¢ ulture. Art and craft are 
increasingly distinct, and artists function apart from society's 
concern. 

Ahead of us lies a world of growing numbers, dwindling 
resources, and limits on energy. It will require ingenuity, 
inventiveness and responsiveness to ac hieve a balanced. 
affordable and wholesome environment. 

The 1980 International Design Conference in Aspen will 
be devoted to examining Form and Purpose. We will search 
for relevant patterns and models to guide us in building 
an environment which will be enriching and uplifting to the 
human spirit. 

Moshe Safdie. 1980 Conference Chairman 


Registration is accepted from professionals and students in 
design and design-related fields on a first come basis. 

For housing and travel information, write or telephone: 
Nancy Edlin, c/o Aspen Ski Tours, PO. Box 320, Aspen. 
Colorado 81611 (303) 925-4526 


Please complete and return to: 
IDCA, c/o The Bank of Aspen 
P.O. Box '*O", Aspen, Colorado 81611 


Name(s) u 

Address 7 B 

City 7 State Zip 
Profession Firm 


lam enclosing: $250 Registration Fee (U.S. Dollars) 
$125 Second Member of Household 

$115 Full-time Student (Proof required) 

List all applicants by name and make check payable to IDCA 
Your cancelled check is vour confirmation. 
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This is a small task for the dedicated 
home owner considering the saving 
of 12,835,000 BTUs or 130 gallons of 
fuel oil. 


The use of a pre-stained red wood 
grape arbor is another energy saver. 
The high summer sun is shielded from 
the interior by the leaves and trellis 
bars to cut down on unwanted summer 
solar heat gain. The low angle winter 
sun is not affected by the now bare 
vines. 


There are a great many concerned in- 
dividuals who immediately responded 
to the energy crisis and are dedicated 
to the cause of conserving non-renew- 
able energy. Far more, unfortunately, 
adopted a laissez-faire attitude. But 
the one crisis that evokes a response 
and change of life style in nearly every- 
one is inflation. 


The above comparison of two houses, 
one earth sheltered and one above 
grade, proves beyond question that the 
earth sheltered house with passive 
solar is not only less expensive to build 
and less costly on an annual basis but 
also requires 60% less non-renewable 
fossil fuels. This is one of the most 
important factors in a world of decreas- 
ing energy resources. W 


GRASS ON THE ROOF 


A New Film on Earth-Sheltered Housing 


Energy 16mm color 28 min. 
S: $415 R: $40 
Architecture 
Send for preview or 
brochure to: 
Filmart Prod., Inc. 
Sociology Dist. Dept. D 
199 E. Annapolis St. 
St. Paul, MN 55118 


Engineering 


American Solarton 
Corp. 


arda 


MONUMENTAL WOOD WINDOWS 


Manufacturers of 
interlocking fiberglass 
panels for 
Earth Sheltered Structures 


Single units (operable) up to 45 sq. ft. 


Available in Solid Teak, Pine or Mahogany 


Air inflitration is .005 at a wind velocity of 50 MPH 


U-value of .27 when triple glazed with venetian blind 
installed 


FHA-VA Financing 
Available. 


€ Sound control—34 S.T.C.—on double glazed units 


€ Can be unfinished or completely factory finished 


Distributed by: 


Bullock Earth Homes, Inc. 
1419 South Sycamore Street 
Centralia, Illinois 62801 


SOLD AND INSTALLED EXCLUSIVELY BY: 


HAD mem 14324 stewart lane 


INCORPORATED p.o. box 1379 
minnetonka, minnesota 55343 


618/533-1842 


Inquiries Invited 


phone: 612-935-7759 


One of the finest examples 
of cast iron architecture in 
America—the Grand Opera 
House in Wilmington — remains 
today because people cared 
enough to find a new use. 

How much do you care? Write: 
National Trust for Historic 
Preservation, Department 
0607, 740 Jackson Place, 
NW, Washington, 
DC 20006. 


Dependable by 


Design ... RICHFELT 


ASPHALT ROOFING PAPER 
design- 


Rie felt asphalt-saturated organic felt 
oriented to architects’ specifications: 
assures ASTM quality . . . in addition to indi 


Give an í E. laboratorytests at specified, i 
£ -uniformity with either plain or | 
old building A adii 3 


a new lease on life. 


Ohexidized 
ect in Minnesota 


Wha „t 33 ( 
612/894-80 " -i 
Out of State 800 Meh: last mue eme 


RICHARDS ROOFING COMPANY 
a RICHARDS company 
rer a a Port Richards « Savage, Mn. 55378 


INDUSTRIAL AND HIGHWAY ASPHALTS 
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The First Security 
State Bank is newly 
remodeled with the 
LONG LASTING 
BEAUTY OF 


Quarry Tile flooring and Black Slate 
check desk and ledges. 
All furnished and installed by 


60 PL 


AMERON'S 


Mandoseal P-50 


U.L. Listed 
Durable Weather Resistant 


Spray or Trowel Applied 


Ysth Weight of Concrete 


Resists Mechanical Damage 


Nonflammable Application 


Asbestos Free 


Also Representing other fine 
AMERON High Performance 
Coatings and Floor 

Surfacing Products. 


FRANK M. SRDAR 
& ASSOCIATES 
7545-16th Avenue South 
Minneapolis, Mn. 55423 
612/854-8480 


(tlie professionals 


C Prahe ( Ande C MÀ 


CERAMIC TIL RRY TILE MA RBLE SLATE 


MINNESOTA COUNCIL 


LATO BLVD ST. PAUL, MN 5107 HONE 2224159 


FIRE ENDURANCE COATINGS 


PAINTING 


| DECORATING 
(CONTRACT ORS 


\ AMERICA 


Ob 


merit this seall 


EACH PDCA CONTRACTOR 


E Employs only skilled journeymen 


E Complies with safety regulations 
E Is bonded and insured 
e Uses best quality materials 


Painting and Decorating Contractors of America 


(612) 483-1125 


we represent 
more than 20 
of the highest 


Hints We, quality brick 
HEESS e and brick paver 
LIE y manufacturers 


| p mid ; 
=.. . 


call - or visit our showroom 


WUNDER : KLEIN: DONOHUE CO. 


1123 GLENWOOD AVE MPLS., MINN. 55405 


612-374-5050 


cement ^; dry wall / insulation 


Earth Sheltered 
Housing 
Resource Index 


Programs and Centers 


The American Underground-Space 
Association 

Thomas C. Atchison, Executive Director 
Department of Civil and Mineral Engineering 
University of Minnesota 

221 Church Street, S.E. 

Minneapolis, MN 55455 

612/376-5580 


The AUA is the professional association dedi- 
cated to promoting the wise use of underground 
space. Membership in AUA includes a subscrip- 
tion to the Association's journal, Underground 


Space. Reprints of articles and information on . 


the full spectrum of earth sheltered and under- 
ground uses can be obtained by contacting 
Thomas C. Atchison, Executive Director. 


Office of the Assistant Secretary 

for Policy Development and Research 
Division of Energy. Building 

Technology and Standards 

Department of Housing and Urban Develop- 
ment 

Washington, DC 20410 

202/755-0640 


HUD recently completed an earth sheltered 
housing study focusing on codes, zoning and 
financing that was conducted by the Under- 
ground Space Center, University of Minnesota. 
HUD has also granted about 25 earth sheltered 
home loans under their Section 233 insurance 
program. 


Dr. Lester Boyer 
Professor of Architecture 
103 Architecture Building 
Oklahoma State University 
Stillwater, OK 74074 
405/624-6043 


Included under Oklahoma State's two-year 
graduate program, '"Environmental Control". is 
earth sheltered/passive solar design. Short 
courses are offered on earth sheltered building 
design and lighting/energy design. Send a self- 
addressed, business-sized envelope to Dr. Boyer 
to receive the school's packet of earth sheltered 
materials. 


Dr. Ernest Kiesling 

Professor and Chairman 
Department of Civil Engineering 
Texas Tech University 
Lubbock, TX 79409 
806/742-3523 


The Department of Civil Engineering offers a 
graduate research program in earth sheltered 
housing. The school will answer inquiries and are 
currently preparing a booklet for the Department 
of Energy. "Introduction to Earth Sheltered 
Housing", which can be obtained from the De- 
partment of Engineering for $4.00. The faculty 
consult with the private sector on design, con- 
struction and demonstration of earth sheltered 
houses and offer seminars. 


The Underground Space Center 
University of Minnesota 

1! Mines and Metallurgy 

221 Church Street, S.E. 
Minneapolis, MN 55455 
612/376-5341 


A research and information center on under- 
ground space use, the Center can provide infor- 
mation on many subjects including earth shel- 
tered housing, finance and code issues, and large 
scale underground construction. Their book, 
Earth Sheltered Housing Design, is the definitive 
text on earth sheltered design and construction 
techniques. They offer an annual series of intro- 
ductory and in-depth conferences on various 
facets of earth sheltered construction and finance. 


Dr. Truman Stauffer 
Department of Geosciences 
300 Geology-Physics 
University of Missouri 
Kansas City, MO 64110 
816/276-1334 


The emphasis at the University of Missouri is 
deep storage. A three-hour credit course is of- 
fered through Geosciences entitled, **Occupants 
and Use of Underground Space". The same ma- 
terial is also covered in a yearly short course 
given during the first two weeks of June. Dr. 
Stauffer recently completed an 8-volume refer- 
ence manual containing papers on underground 
space utilization; it can be purchased from Dr. 
Stauffer for $52.50, including postage. 


Dr. Nolan Aughenbaugh 

Chairman, Dept. of Mining 

Petroleum and Geological Eng. 

University of Missouri Rolla, MO 65401 


Dr. Aughenbaugh and his associates have been 
working with local contractors on earth sheltered 
house construction and have done a demonstra- 
tion project that showed an earth sheltered 
house's insensitivity to outside temperature fluc- 
tuations. 


The Clearing House for Earth 
Covered Buildings 

School of Architecture and 
Environmental Design 

The University of Texas at Arlington 
Arlington, TX 76019 

817/273-3083 


The Clearing House established by Frank More- 
land will provide reading lists and information 
on general earth sheltered questions. They have 
held two conferences in the past four years; the 
transcript from the 1975 meeting is available. 
The faculty also consults with federal agencies 
on earth sheltering. 


Professor Gabor Karadi 

Chairman, Department of Civil Engineering 
University of Wisconsin P.O. Box 784 
Milwaukee, WI 53201 


The school has an institute for Underground 
Space Utilization Studies which was established 
under the National Science Foundation program 
for Research Initiation and Support. Their em- 
phasis is on research in deep space utilization. 


David Scott 

Assistant Dean 

College of Engineering Room 136/Dana Hall 
Washington State University 

Pullman, WA 99164 

509/335-5593 


Over 800 students have gone through Mr. 
Scott's earth sheltered program in the past 18 
years. Students study both residential and non- 
residential applications. Dr. Scott participates in 
seminars, has produced 8 television shows on 
the subject and has lived in his own earth shel- 
tered residence for 10 years. 
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Periodicals 


Earth Shelter Digest and Energy Report, 
WEBCO Publishing Inc., Bi-monthly, $15.00 
per year. Available from WEBCO Publishing 
Inc., 479 Fort Road, St. Paul, MN 55102 


The only popular magazine available devoted to 
a comprehensive look at earth sheltered con- 
struction. Features include case studies of earth 
sheltered residences and commercial structures 
from across the country, plus practical articles 
on a wide range of topics including: construction 
data, building materials, codes and financing. 
Articles are accompanied by drawings and full 
color photographs. Earth Shelter Digest has 
been in circulation for one year and has become 
a relied upon source for the latest information on 
earth sheltering. 


Books and Reports 


Alternatives in Energy Conservation: The use 
of Earth Covered Buildings, NSF/RA-760006 
Proceedings and Notes of Conference held in 
Fort Worth, Texas, July 9-12, 1975, $3.25. 
Available from U.S. Govt. Printing Office, 
Washington, DC 20402 Stock No. 038-000- 
00286-4 


This book contains a large collection of papers 
on the use of underground space. Several under- 
ground projects are reviewed as well as pos- 
sibilities and problems discussed. Contains an 
extensive bibliography. 


The Architectural Use of Underground 
Space: Issues and Applications, Ken Labs, 
1975, 160 pages, $20.00. Available from Ken 
Labs, 147 Livingston Street, New Haven, Con- 
necticut 06511 


The three-part thesis discusses the emergence of 
underground architecture, emphasizing (1) the 
role and potential implications of subsurface de- 
sign practice, (2) issues in the design, use, and 
response to both windowed and windowless un- 
derground environments, and (3) specific prob- 
lems related to structure, regional climatic suita- 
bility, the soil/building environment. and land- 
scaping. The thesis is addressed to the designer 
who is assessing the appropriateness of the un- 
derground alternative either conceptually or for a 
specific site and building program. Technical 
appendices, taxonomy, and bibliography are in- 
cluded. 


Earth Integrated Architecture, 1975, Edited 
by and available from, James W. Scalise, Col- 
lege of Architecture, Arizona State University, 
Temple, AZ 


A collection of student research and design 
projects on earth integrated architecture. It con- 
tains detailed information on some of the funda- 
mental determinants of earth integrated architec- 
ture, and also contains a section of examples and 
a bibliography. It places a special emphasis on 
the climate and conditions of the southwest. 
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Underground Space, the official journal of the 
American Underground-Space Association, 
Pergamon Press, Bi-monthly. Available to indi- 
viduals as part of AUA membership ($30.00 per 
year) or from the publisher for $40.00 per year. 
Pergamon Press, Maxwell House, Fairview 
Park, Elmsford, NY 10523 


Underground Space is devoted to the broad 
technical, legal and social aspects of expanding 
the use of this important resource. The Senior 
Editor is Charles Fairhurst, Head of the De- 
partment of Civil and Mineral Engineering at the 
University of Minnesota and the Journal’s Board 
of Editors is composed of 12 experts represent- 
ing the many different professional areas con- 
cerned with the underground. Back issues of the 
journal and individual reprints of articles are 
available through the publisher and Tom Atchi- 
son, Executive Director of the AUA. 


Earth Integrated Building Construction, Port- 
land Cement Association, June 1978, 24 pages 
Available from PCA, 5420 Old Orchard Road, 
Skokie, IL 60077 


This pamphlet provides background information 
on earth sheltering and several examples of 
projects in the planning and completed stages. 
The publication also includes construction 
guidelines for a single-family house and lists 
sources of other information. 


Earth Sheltered Housing: Code and Financ- 
ing Issues, U.S. Department of Housing and 
Urban Development, Division of Energy, Build- 
ing. Technology and Standards, 1980, approxi- 
mately 160 pages. Contact HUD for copies; no 
price set as of this writing. 


This study has been recently completed for 
HUD by the Underground Space Center, Uni- 
versity of Minnesota. The purpose is to consoli- 
date current information on earth sheltered hous- 
ing, identify known advantages and disadvan- 
tages and relate this information to impediments 
to earth sheltering in the areas of finance, build- 
ing codes and zoning ordinances. Recommenda- 
tions for alleviation of unnecessary barriers are 
made. 


Earth Shelter Housing Design: guidelines, 
examples and references, The Underground 
Space Center, 1978, 310 pages, $11.00. Avail- 
able from The Underground Space Center. 11 
Mines & Metallurgy, 221 Church Street, S.E., 
University of Minnesota, Minneapolis, MN 
55455 


A definitive exploration of all facets of earth 
sheltered housing design and construction. The 
report is intended to assist people in the layout 
and design of earth sheltered houses as well as 
covering public policy issues like codes, zoning 
and financing. Plans and sections of 20 earth 
sheltered houses are included, with both interior 
and exterior photographs. 


Many other periodicals carry articles on eq 
sheltering with some regularity. Check y 
local library for back issues of these magazi 
You will find a more comprehensive bibli 
raphy of earth sheltered and solar articles 


Earth Sheltered Housing Design 

Alternative Sources of Energy 

American Institute of Architects Journa 
Both the national journal and regional jou 
carry earth sheltered articles 

Architectural Record 

'The Futurist 

Mother Earth News 

Popular Mechanics 

Popular Science 

Progressive Architecture 

Solar Age 

Architecture Minnesota 


The $50 and Up Underground House Boo 
Mike Oehler, 1978, 112 pages. $6.00. Ava 
able from Mole Publishing Co., Rt. !. Box 61 
Bonners Ferry, Idaho 83805 


Owner/builder Mike Oehler has written a vg 
personal account of building his own earth sh 
tered home by the PSP (post/shorin 
polyethylene) system. Amid quotes fr 
American Indians and gentle philosophy abc 
preserving the earth, he provides a detailed à 
count of building a truly handmade home. 


Underground Designs, Malcolm Wells, 19 
87 pages, $6.00. Available from Malco 
Wells. P.O. Box 1149, Brewster, MA 02631 
some bookstores. 


This book contains plans and illustrations 

Wells’ many underground designs (18 home d 
signs). Not all of the designs were actually b 

but they provide a valuable idea book of so 
tions to the problems of designing undergrou 
buildings. The book also contains short sectio| 
dealing with selecting a site, choice of structuy 
building code problems, waterproofing, insu 
tion and landscaping. 


Underground Houses: How To Build 
Low-Cost Home, Robert L. Roy. 1979, | 
pages. $5.95. Available from Charles Q 
Nurnberg, Sterling Publishing Co., Inc., 2 Pa 
Avenue. New York, NY 10016 


Mr. Roy describes the full process used in buil 
ing his earth sheltered block home. Picture 
sketches, charts and calculations help the read 
understand, in precise detail, how the home w 
built with the surface bonding technique. He i 
cludes many tips to potential builders based u 
his experience. 


Underground Utilization: A Reference Ma 
ual of Selected Works in 8 Volumes, Edited lj 
Truman Stauffer, 1978, Geographic Public 
tion, $52.50 including postage. Available froi 
Materials—Stauffer, Department of Ged 
Sciences, University of Missouri, Kansas Cit 
MO 64110 


Dr. Stauffer has compiled a combination of r 
printed and new articles on all aspects of unde 
ground construction. W 


(eo o S omw MAKO 
| 
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PINBARS AND OVERLAYS 


are tools of the trade fo 
sional drafting team. 
miniMAX Overlays seporate 
(electrical, protection 
tior le more 
miniMAX Pinbars olign overlays or 
ommon informatior 

wed in any Combinati on 


miniMAX  REPROGRAPHIC . TECHNI- 
CIANS are part of the team. Composit- 
ing overlays. Photographically repeating 
base information without  redrafting. 
Drafting time is compressed. Redrafting 
cost is eliminated. 


miniMAX in MINNESOTA is ROGERS 
REPROGRAPHICS. 


For information, call 612-377-4870. 


Ge RSENS 


reprographics 


2323 Wayzata Bivd., Mpls. 55405 


Suz abii eros, 


& COMPANY 


We specialize in: 


TERRAZZO 
TERRAZZO REFINISHING 


CERAMIC TILE 
QUARRY TILE 


anyway you look at it, EXPOSED AGGREGATE 


SuperSky looks better. hha, 


Inside or out, your building will look better with SuperSky. CEMENT GRINDING 


SUN OIL CORPORATE HEADQUARTERS * Radnor, PA * Architect—John Carl Warnecke & Associates 


You design the skylight and SuperSky engineers it and builds it 
to your specifications. 


When skylights figure in your plans, see the people at Snow-Larson. NEL 
Because they know building materials, inside and out. IFZ ros. 


COMPANY 


Over 50 years experience 


So for a closer look at SuperSky and a wide variety of other quality & 
building materials, call Snow-Larson today. 620-16th Ave. So. 


Minneapolis, Minn. 55454 


SNOW-LARSON, INC. 612-336-7735 


CONSTRUCTION MATERIALS 
Snow-Larson, Inc., 1221 N. 2nd Ave., Minneapolis, MN 55405 ARCTITECTORE MNINIEGONA / April 1980 
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Carlisle, A Membrane for Roofing 
Plazas, Patios and Underground Housing. 


Imagine three men unrolling big, clean rubber 
sheets (up to 45’ x 125' in one piece) on your roof 
in the dead of winter, cold-sealing the few seams 
and around protrusions and perimeter, then spread- 
ing ballast—river-washed gravel will do nicely— 
Over it. 


That's about all there is to installing the Carlisle 
Sure-Seal loose-laid.roof on all types of commercial 
and industrial roofs, and there are three other Sure- 
Seal systems not much more complicated. No 
wasted motion. No fancy equipment. 


The marvel is that Sure-Seal costs less to install 
than a top quality built-up roof, costs next to 
nothing to maintain (what's to maintain ?), and lasts 
and lasts and lasts. How long? We honestly dont 
know yet; earlier Sure-Seal installations are 17 
years old and still going strong. But we back Sure- 


Seal with a Five-Year Watertight Warranty and even 
that can be extended. 

Now mull over-this: you can lay Sure-Seal right over 
a leaky old roof. And, if you decide later to move, 
you can move the roof with you! Or raise the roof 
one day to top the stories you add! 

If you want to keep a roof over your head, you can 
see Sure-Seal does the job beautifully and saves 
you money from start to finish. And long, long after. 
Would you like to know more about it? Write us for 
the name of your nearest contractor; he has to be 
an approved Sure-Seal applicator, which means 
he's one of the best in the business. Just like 
Sure-Seal. 

Carlisle elastomeric roofing system, Design B, is 
listed by Underwriters' Laboratories Inc. for Class A 
service. 


Carlisle Tire & Rubber 


JACK FC 


ARCHITECTURAL REPR 
6417 COLONY WAY 1-D 


CARLISLE 
SOCIATES 


ISION OF ARCH-REP, INC. 
R5435 612-926-1829 


Red Wing Minnesota: 


he Architecture at 
hird and Hill Streets 


Robert T. Mooney 


Photography Robert T Mooney 


Hoyt House (1913) 


7 
Wi 


Sprague House (1867) 


The history of the development and 
expansion of the American midlands is 
inexorably intertwined with the Mis- 
sissippi River. Though that history is 
more often written than visual, the 
shorelines of the river have provided, 
over the centuries, handsome sites 
which are even today graced with 
magnificent examples of nearly 200 
years of American architecture. Evi- 
dence of 18th, 19th and early 20th cen- 
tury architectural design is scattered 
and isolated along the length of the 
River. Occasionally it can be found 
cloistered in the protected environment 
of total community restorations. Re- 
grettably, some river architecture has 
been subjected to tasteless restoration 
and preservation purely for the sake of 
architectural tourism. But even in 
these cases a knowledgeable observer 
can glean vivid images of times past. 


With the passage of time, one finds but 
a few dwindling examples of architec- 
ture which are both historically signifi- 
cant and a part of the river culture. 
Those special few are the essence of 
Mississippi River architecture. They 
have aged gracefully with continuous 
care and the acknowledgement of the 
splendor of their proportions, sensitive 
textures, dignity in scale and sense of 
place in the lives of their inhabitants 
and in the history of the communities 
of which they are a part. 
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From time to time, one may happily 
come upon a superb example of the 
union of architecture and river. Along 
the quiet, tree-lined gothic avenues of 
Red Wing, Minnesota, the intersection 
of Third and Hill Streets offers what 
may well be the most spectacular 
presentation of 19th and early 20th 
century residential architecture along 
the length of the river. Encompassing 
56 years of residential design, the ear- 
liest example is the Lawther Octagonal 
House (1857). It was built three years 
before Longwood at Natchez, Missis- 
sippi, perhaps the most well known 
and grandiose octagonal house among 
many of that form along the River cor- 
ridor. The octagonal house was in- 
vented by Orson Squire Fowler in 
about 1848 following his investigation 
of the octagonal form in a concrete 
hotel in Milton, Wisconsin, 1845. 
Fowler designed and built his own oc- 
tagonal house in 1850. Because 
Fowler’s original idea for the octa- 
gonal form involved its use by the av- 
erage man, the Lawther house is prob- 
ably truer to that concept than 
Longwood. The southern flam- 
boyance, classic revival and eastern in- 
fluence so readily apparent in 
Longwood must be attributed to the 
wealth of the builder, Dr. Haller Nutt. 
The Lawther house is much smaller in 
scale, devoid of detail and nicely 
joined with a small bluff, appropriate 
for its residential setting in Red Wing. 


LI 
On a second corner, diagonally oppo- 


site the Lawther House, a delicately ; 


articulated Victorian mansion, the 
Sprague House (1867) rises, gracefully 


Hoyt House (1913) 


above the towering trees. Among 
examples of the French Second Em- 
pire Style, it is virtually without peer 
along the River. Other Second Empire 
houses found along the upper Missis- 
sippi River (in Quincy, Galena or 
DuBuque for example) are important 
in their own right, but do not enjoy the 
same proximity to the river nor the 
elegance of spatial separation which so 
pleasantly protects the Sprague House 
from other structures in the neighbor- 
hood. The Lawther House and the 
Sprague House contrast dynamically 
in form and style, yet share a common 
denominator of craftsmanship in de- 
tailing, appropriate landscaping and 
sensitivity to scale. 


The Hoyt House (1913), an example of 
the Prairie School by the office of Pur- 
cell, Feick and Elmslie, shares the 
same intersection with the Lawther 
and Sprague houses. That office was 
prolific in the expression of the Prairie 
School along the Mississippi below 
Minneapolis-St. Paul and it seems ap- 
propriate that the Hoyt House join at 
the same intersection as those two ear- 
lier and dynamic examples of architec- 
tural thought. Along with other Prairie 
School houses, the Hoyt House is im- 
portant in design development along 
the Mississippi. The time of the 
Prairie School simultaneously signaled 
the end of serious architectural design 
along the length of the River corridor 
and the beginning of the end of urban- 
river interface. 

Weak zoning, heavy industry, slum 
development and lack of design 
awareness have rendered null and void 


the viability of what were once classic 
river towns. There are a few com- 
munities along the River like Red 
Wing which accept and cherish their 
architectural heritage. The River edge 
of Red Wing is not a thing of beauty, 
but its bluffs still retain a certain gran- 
deur. A walk along its streets today 
isn't much different than it was more 
than a century ago. In addition to the 
three great houses at Third and Hill, 
Red Wing offers fine examples of 
other styles—among them Eastlake, 
Queen Anne, Greek Revival, Gothic, 
Italianate and even Beaux-Arts Classi- 
cism. There is something timeless and 
clean about the general nature of Min- 
nesota villages along the Mississippi, 
such as Winona and Hastings. Among 
them, Red Wing is of singular impor- 
tance in having recognized the price- 
less treasures of its architectural herit- 
age. w 


Robert T. Mooney is the Associate 
Head, Department of Architecture, 
University of Illinois, Urbana- 


Champaign Campus. He has exten- 
sively studied the architecture of the 
Mississippi River during the past two 
years with funding from the University 
of Illinois Research Board. 


Building for the 


Future with 
Historic 
Resources: 

A Review of the 
Irish Row House 
Case, Red Wing 


Donald J. Heffernan 


The Minnesota State Supreme Court's The buildings, located in Red Wing's 
willingness to examine our historical Heritage Mall Preservation District, 
environment recently saved the 100- ^ were structurally sound. They had 
year old Irish Row Houses in Red been occupied as rental properties until 
Wing, Minnesota from demolition. the summer of 1978, when the owner 
Writing the unanimous decision for the ^ closed them preparatory to demolition. 
State Supreme Court on October 12, A concerned group of Red Wing citi- 


1979, Justice Rosalie Wahl noted: zens brought the injunction action to 
save them in August of 1978. They, 

. Because of this State's along with another local group, the 
paramount concern with the Friends of History, provided the 


protection of its natural re- necessary local support to insure the 
sources, demolition is not con- 


sistent with the public health, continuation of the case through the 
safety, and welfare.' District Court (where it was lost) and 
into the Supreme Court (where it was 
won). As a result, the row houses sur- 
vived their hardest year and stood for 
their centennial birthday. This local 
dedication was an essential factor in 
the preservation effort. Thereupon, as- 
sistance was provided by the Min- 
nesota Historical Society and the At- 
torney General. 


In this case, the owner of the buildings 
wanted to demolish them to make addi- 
tional parking spaces available for his 
adjoining retail business. The main 
State Statute applicable here was our 
Minnesota Environmental Rights 
Act, commonly used in disputes in- 
volving natural resources protection. 
"Historic resources'' are included in 
that law's protection as being part of 
our protectable natural resources. 


The process of historical preserva- 
tion involves many people. The legal 
machinery is only a part of the ongoing 
This was the first historic preservation Process. Helpful architects provided 
case? decided by the Minnesota State  SUPport throughout this case. They 
Supreme Coin. and provides some will be the final interpreters of this de- 
guidance to those concerned with the — C!S!on on the face of the land. In all 
planning, building, and designing of 93595. as was done in this one, a 
our future living environment. Factors Partnership between historic preserva- 
considered by the Court in determining "©" and business must be explored and 


that the row houses were historical re- — attempted. As George Bernard Shaw 
sources were: who built the structure; OPCE stated, "the only absolute is— 
who lived in it; its location; its ar- there is none." As in all cases, the 
chitecture; unique materials; quality of E nave their own unique ei 
workmanship; the structure’s associa- rastic SEREMSIDNE ON eittier side, 
tion with the builders or important — based on the Red Wing Row House 
people or events in the area; and its in- decision, should be avoided. A brief 
teraction with other buildings. review of the historical background of 
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the Irish Row House structures was 
given in testimony by Mr. Russell 
Fridley, Director of the Minnesota 
Historical Society: 


The north row house was built 
in 1870 by James Lawther, an 
Irish immigrant, who was 
highly successful in real estate. 
Lawther had a tremendous im- 
pact on building in Red Wing 
and was one of the town’s 
greatest philanthropists. The 
south house was built in 1882 
by Silas Foot, a mayor and fa- 
mous civic leader of Red Wing, 
who was involved in the Foot 
Tanning Company. The style of 
the houses, although common 
in other parts of the country 
during the 19th century, was 
unusual in Minnesota. The row 
houses also occupy a position on 
the mall and act as a buffer be- 
tween the highway and the 
Heritage Preservation District. 
The row house and the District 
would be eligible for nomina- 
tion to the National Register. 


In Mr. Fridley’s opinion, the row 
houses are historical resources because 
of their age, their construction and 
their association with local historical 
events. 


Feasible and Prudent 

Alternatives to Destruction 

Beyond proving that a candidate struc- 
ture or area is a historical resource, a 
second question must be addressed 
under our Environmental Rights Act. 
It is a step that cannot be accomplished 
without the aid of architects, en- 
gineers, planners, and related experts. 
Once it is determined that a particular 
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Lawther House (1857) 


resource is an "historical resource" 
the burden of proof is on the one who 
wants to destroy it or impair it. That 
burden includes the requirement that 
feasible and prudent alternatives to the 
resource's destruction or impairment 
be explored and attempted. What this 
means for the designers and planners is 
a creative opportunity to weave the old 
with the new as has been done suc- 
cessfully in other parts of the country 
and the world.* Our Court concluded 
that the owner-developer did not meet 
this burden of proof in the Red Wing 
case: 


Not only have defendants not 
sustained their burden of pro- 
ving no feasible and prudent al- 
ternative, they have not sus- 
tained their burden on proving 
that demolition is **. . . consis- 
tent with and reasonably re- 
quired for promotion of the 
public health, safety, and wel- 
fare in light of the state's 
paramount concern for the pro- 
tection of its ... natural re- 
sources from pollution, impair- 
ment, or destruction." (em- 
phasis added.) Minn. St. 
116B.04. 


Such alternatives, for example in the 
Red Wing case, should have involved 
the consideration of various parking 
and building plans, zoning variances, 
landscape and restoration options. Al- 
though those concerned about preserv- 
ing desirable historical structures can 
offer such options, as the Friends of 
History and the citizens of Red Wing 
did in the Irish Row House case—it is 
incumbent upon the developer to do 
so. An example of a developer pursu- 


ing those required alternatives is often 
cited in the recent Oxford Develop- 
ment in Minneapolis, dealing with the 
preservation of the Art Deco interior 
of Scottie’s.* 


In the future, the Irish Row Houses 
will face what similar structures 
face—the need for restoration. It 
should be accomplished by the present 
owners or by an interested party who 
can acquire the buildings. A great deal 
of education for owners, contractors, 
and builders is needed in this preserva- 
tion area. Often, the special economic 
advantages in owning or rehabilitating 
properties that are historic resources or 
in an Historic District are overlooked. 
Low cost loans are available for con- 
struction. The IRS Code allows for 
highly accelerated depreciation. Build- 
ing and Fire Code requirements can be 
appropriately adjusted and property tax 
relief reduction may be available. In 
federally listed properties, the U.S. 
Government assists with rentals from 
U.S. Government agencies or units 
seeking rental space. Current real es- 
tate market trends show that buyers and 
renters value the historic nature of such 
properties and are willing to pay for it. 
It is also to the good of the entire 
community to preserve a community 
resource, rather than to destroy it.^ 


Conclusion 

What is needed is a partnership ap- 
proach between developers and those 
concerned with weaving the old with 
the new in building and construction. 
There are many historic resources in 
this state. The construction industry 


will usually touch on them when build- 
ing or planning in or near state or fed- 
erally listed Historic Districts, state or 
federally listed buildings, districts and 
buildings, that have not been listed, 
but are pending, and other buildings 
that have not yet been surveyed for 
formal listing. When the builder is 
considering construction that affects 
the historic resource, the builder must 
plan design and construction so as not 
to impair the resource. Wisely and art- 
fully incorporating the historic re- 
source into the project in a compatible 
manner should be strongly suggested 
to the owner. It can be proven to the 
owner that such a course is an 
economic improvement. 


When asked to design and build on 
owner-developed property that is 
either in an historic District or contains 
the site of an historic building and the 
contract calls for demolition or im- 
pairment of an historic resource, the 
designer and builder must explore the 
"'feasible and prudent’’ alternatives to 
that demolition/impairment with the 
owner. This is easier done out of court 
during contract negotiation time. Most 
owners will not be aware that there 
are alternatives to the demolition/ 
impairment of the historic resource 
that can be implemented into the de- 
sign and structure of the new project. 
Refusal to explore alternatives or the 
attempt at a ‘‘footrace’’ can often lead 
to unnecessary cost and material 
overruns due to work stoppage and 
lawsuits. 


Following the Irish Row House case in 
this State and the Penn Central case 


decided by the U.S. Supreme Court in 
1978, preservation guidelines are now 
becoming clear and standards can now 
be explained to clients. In the Penn 
Central case, the U.S. Supreme Court 
dealt directly with historic resources 
for the first time. Penn Central Rail- 
road wanted to build an office tower on 
Grand Central Station, a property they 
had owned for many years. The office 
tower would radically change the ap- 
pearance and character of the station, a 
valuable historic resource in New 
York City. A building permit was 
refused to Penn Central. Penn Central 
contended that this was an unconstitu- 
tional taking of their property (depriva- 
tion of the right to build the office 
tower) without just compensation. The 
U.S. Supreme Court ruled against 
Penn Central and pointed out that 
Penn Central had a reasonable return 
on their present use of the property. 
Penn Central, therefore, had no rights 
to contravene the City of New York’s 
Preservation Law in order to turn the 
station into a new use. The Court rea- 
soned that it was, therefore, not a tak- 
ing of property without just compensa- 
tion. The Court further made strong 
statements upholding public policy to 
protect resources for present and future 
generations. Local citizens notice and 
feel strongly about their historic envi- 
ronment. If the Irish Row Houses were 
torn down on that City’s Heritage Mall 
area, a local citizen suggested that it 
"would be like a front tooth being 
knocked out. '' Similar comments were 
made in New York City about the pro- 
posed tower there. At first, profes- 
sionals and builders may fail to recog- 


Donald Heffernan is a lawyer with the 
firm of Donald J. Jeffernan and As- 
sociates, p.a. He is legal counsel to the 
Ramsey Hill Associates, St. Paul, and 
the Friends of History. He was the 
lawyer for the plaintiffs and Friends of 
History in the Irish Row House case, 
Red Wing. 


nize the citizens' concern, but it is en- 
couraging that we are all learning the 
process of weaving the old with the 
new. 


It has been most truly said that 
old buildings do not belong to 
us only: that they belonged to 
our forefathers and they will 
belong to our descendants un- 
less we play them false. They 
are not in any sense our prop- 
erty, to do as we like with them. 
We are only trustees for those 
who come after us. 
William Morris, 1887 


Footnotes 


1. Quotation from the case of State of Minnesota, by Edward 

Powderly, Martha Wasmund and Maxine Pfleuger, Appel- 

lants and Friends of History, inc., a Minnesota non-profit 

corporation, Intervenors, -vs- Claire Erickson, Erickson 

Diversified Corp., and the City of Red Wing, Respondents 

No. 49708 State Supreme Court of Minnesota, decided Oc- 

tober 12, 1979 

Minn. Statute 116B.04 et seq 

3. There was an earlier case in 1977 that went to the Supreme 
Court. but only for temporary relief in the trial court pro- 
cess, the case was No. 47608 State of Minnesota, ex rel 
Ramsey Hill Association -vs- Macolm Lien. the City of St. 
Paul, et al involving the construction of a duplex on Summit 
Avenue, St. Paul, in the area between the Cathedral and the 
University Club 

4. The Economic Benefits of Historic Preservation. Thomas 
D. Bever U.S. Department of Interior (May, 1978) with 
references to Boston, New Orleans, Atlanta, Dallas, Den- 
ver and San Francisco, to name a few 

5. This case may be reviewed by our State Supreme Court. 

6. Making History Pay: Economic Incentives for Reuse of Old 
Buildings, a conference sponsored by the Ramsey County 
Historical Society and Lowertown Redevelopment Corpora- 
tion (October 11, 1979). Tax Incentives for Rehabilitating 
Historic Buildings, Office of Archeology and Historic Pre- 
servation, U.S. Department of Interior, Washington, D.C 
(1979) 
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CICC 
Retainage Recommendations" 


4.6.1 
General and Supplementary Conditions 
October 1, 1978 


RETAINED PERCENTAGE 


The use of retainage against progress payments has traditionally been recognized by all segments of 
the construction industry as a primary method of protecting the ability of the Owner to complete his 
project. Although some segments of the industry nation wide are suggesting zero (0) retainage , CICC 
of Minnesota recommends continued use of retainage; however, at a lower but uniform percentage 
rate throughout the project rather than a high starting rate and ateduced or zero (0) retainage rate as 
completion nears. It is recommended that the Article 9 of the AIA General Conditions be modified by 
adding the following supplementary condition : 


Refer to Subparagraph 9.5.1 Add: 


There shall be retained 5% from each progress payment until the work is substantially 
complete, at which time the Architect may recommend release of retained sums in accord- 
ance with paragraph 9.8, or final payment in full in accordance with paragraph 9.9. 


It should be recognized that the retained percentages represents money that has actually been earned 
by the Contractor and the withholding results in a hardship for he is deprived of the use of funds. To 
alleviate this hardship, yet provide the protection the retention offers the Owner, it is recommended 
that the following paragraph be added: 


Refer to Subparagraph 9.5.1 Add: 


Prior to the start of construction the Owner and Contractor shall select an escrow agent to 
receive the retained percentage and enter into an escrow agreement. When each progress 
payment becomes due, the Owner shall issue two (2) checks. One, in the amount due the 
Contractor, shall be issued to the order of the Contractor. The other, in the amount of the 
retention, shall be issued to the order of the escrow agent. The interest and principle shall 
accrue to the Contractor. In accordance with the provisions of the contract the escrow 
account shall be released to the Contractor under the provisions of Article 9.7. 


When the escrow provisions for retainage apply to a contract, it is recommended that sub-contract 
agreements provide for a distribution of accrued interest to all major subcontractors and suppliers 
according to their interests. 


a Reprinted from the Construction Industry 
Cooperative Committee of Minnesota Bluebook by 


TWIN CITIES 
PIPING INDUSTRY ASSOCIATION 


METRO ASSOCIATION OF 


PLUMBING * HEATING + COOLING CONTRACTORS 


NATIONAL ASSOCIATION OF 
PLUMBING * MEATING * COOLING CONTRACTORS 


NATIONAL ASSOCIATION OF 
PLUMBING * HEATING + COOLING CONTRACTORS 


PIPING INDUSTRY DEVELOPMENT COUNCIL 


OF MINNEAPOLIS AND ST. PAUL 


INTRODUCING 


From the makers of Roll-a-way Insulating Security Shutters and 
NuPrime Aluminum Replacement Windows comes an innovative 
and timely mating of the roll shutter and the replacement window. 


With ShutterMate, you can enjoy the benefits of the easily cleaned and 
operated NuPrime window, and get the protection, insulation and en- 
vironmental control that only a Roll-a-way shutter can provide 


When rolled down, ShutterMate locks automatically and cannot be opened 
from the outside, effectively deterring break-ins and vandalism 


Ideal for energy-efficient, earth sheltered and solar homes. Also, available 


in à variety of styles & colors 


New construction mounting fins 


See us at the Earth Sheltered Housing Conference, Booth #56 


559-9050 
H.O.M.E. INC. 
14025 D 23rd Ave. N., 
Plymouth, MN 55441 


j Yes, | am interested in ShutterMate. Please 
furnish me with full details at no obligation 


Name m Rer For existing Patio Doors, windows, balconies 
AddíésB — — —  ————— — and porch enclosures. Custom made to fit any 

r application. Provides all the features of storm 
City. State. Zip. protection security and privacy, high insulation 


value and environmental control. 


INTERLOCKING 
PAVING 
STONES 


| eCosts competitive 
with concrete 


Residential, 
Commercial, and 
Municipal uses. 


QUINCY ST. 


PHOTOGRAPHY 


N.E 


MINNEAPOLIS, MN 


612/ 780-3255 


55434 


p 


PATIO TOWN 


eFor information 
call: 
612-646-6377 


TERRA-LOK 
by Wausau Tile 
Wausau, Wisconsin 


PROJECT: BROWN BOVERI TURBOMACHINERY, INC. 
ST. CLOUD, MINNESOTA 


ARCHITECT/ENGINEER: GIFFELS ASSOCIATES, INC. 
SOUTHFIELD, MICHIGAN 


CONTRACTOR: WITCHER CONSTRUCTION COMPANY 
MINNEAPOLIS, MINNESOTA 


DOES PLANNING FOR FUTURE EXPANSION 
BY REUSING WALL PANELS MAKE SENSE? 


We think it does and so do many 


ez Oed Lin 
| of our satisfied customers. 


le Watch Lin 


These pictures and diagram il- 
lustrate what can be done. High 
roof panels for this project were 
45’ in length. 


Please contact the experienced 

wall panel producers at Wells 
| * | Concrete Products Company for 
ye nte Line your answers. 


[dps 


-EZ 


Thank You. 


WELLS 
CONCRETE PRODUCTS COMPANY 


PANAL RELOCATION 


DIAGRAM 
BOX 37, WELLS, MINN. 56097 


(507) 553-3138 


| 
| 
| 
| 
| 
| 
| 
| 


eDESIGN / BUILD 


wood furniture 


walls,decks, fences 
wood playstructures 


@LANDSCAPE 
CONTRACTING 


e INTERIORSCAPES 
e FOR INFORMATION 
CALL A LAND- 


ARCHITECT. 
888-3771 


Landshapes, 


INC.. MPLS. MN. 55419 


ETORED GLASS i 


HER HAND-SCREENED IM 


Bar or Entr 
Buffet Doors * Fron Doors 


CW DESIGN, INC. 


5155 Bloomington Ave. So 
Minneapolis, MN 55417 


(612)721-3271 


Before you 


buy asign, 
know the 


trouble signs. 


If you've checked into signage for 
your building or business, you know there's 
more to it than just choosing a color. 

You could be in for big trouble. Like a 
sign no one can see. Or one that doesn't 
conform to zoning ordinances. Or one that 
ends up costing twice what it should. 

Doing it yourself can be tough. Sign 
Consultants, Inc. can make it easy. Whatever 
your needs are. Written sign criteria, retail 
store and shopping center identification, 
traffic control, or office or tenant directories. 
We'll help you find the best solution. 

We've been consultants to architects, 
retailers, developers, and sign 
manufacturers for over a decade. Our phone 
number is (612) 646-4386. Give us a call. It 


could save you a lot of trouble. And money. 


SIGN 
CONSULTANTS 
INC 


2147 University Avenue W. 
St. Paul, MN 55114 € (612) 646-4386 
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The new dormitory under construction at St. Olaf College, 
Northfield, follows the crest of a point of land. Main entry is at the top 
of three levels. Rooms for 243 students step down the slope on three 
sides. Groups of dorm rooms share common study lounges, forming 
family clusters. Sovik-Mathre-Sathrum-Quanbeck, Northfield, 
architects. Kratochvil Construction Co. Inc., New Prague, general 
contractors. 


To create an "attractive, home-like" interior, the 
architects are using smooth-finish veneer plaster over 
concrete block partitions. The architects cite other 
benefits, too. Veneer plaster provides the hard, 
damage-resistant surface a dormitory needs. And 
plaster-surfaced concrete block provides good mass 
for sound control. 


Veneer plaster on masonry is only -inch thick. 
Plasterers apply a leveling brown coat, then a hard 
surface coat. It’s a fast, economical surface that 
enhances masonry's benefits. 


PLASTER. As always, an attractive answer to your 
needs. 


For interesting facts on this 
project, and design data on 
veneer plaster on masonry, 
just call the answer man, 

Clint Fladland or Don Best, 


iS e MINNESOTA LATHING & 
i PLASTERING BUREAU 
795 Raymond Avenue 

St. Paul, Minn. 55114 

Phone: (612) 645-0208 
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KOHLER 


DISTRIBUTORS 
ARE 


Baker Mfg. Company 
Minneapolis 


Bartley Supply Co. 
St. Cloud and 
Brainerd 


Goodin Company 
Minneapolis and 
St. Paul 


Graybow-Daniels Company 
Minneapolis 


Heles Supply Company 
Worthington 


A.J. Koch Company 
St. Paul 


Marshall Northwest Pipe 
Fittings, Inc. 
Marshall 


A.Y. McDonald Mfg. Co. 
Minneapolis and 
Rochester 


North State Supply Corp. 
Duluth 


Wilson Supply Co. 
Albert Lea and 
Mankato 
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THE EPICUREAN 


\ MOST ACCOMMODATING SINK 


by KOHLER 


Great kitchen ideas begin with Kohler. / 
the Epicurean is one of the greatest! 


More than just another large sink, the ! 
curean is a versatile food preparation cer 
that makes it a gourmet cook's delight. 


Kohler knows you do more in the kitcl 
than just wash dishes. So the Epicurean hi 
spacious wooden drainboard and har 
hardwood cutting board, both removal 
And a convenient, centrally located disp 
basin. 

In addition, the Epicurean is cast in iron s 
reduces disposal noise and vibration. And 
enameled with thick coats of colorful, a« 
resisting enamel. 


The Epicurean measures 43" by 22" anc 
designed for convenient self-rimming 
stallation. It is offered in 15 vibrant Kol 
colors and white to make your kitchen h 
better and work better. 


Shown above in Sequoia, Kohler’s newest 
cent color, with Alterna faucets in chroi 
At left: Epicurean sink in Parchment with 
terna Onyx faucets. 


THE BOLD LIOC 
OF KOHLE 


FORM f 


M. J. “Mac” McCauley 
" ENERGY 
Special Consultant // Analyst 
Services 
x e Assoc. Professor of Physics 
Listing | (Res.) 404 E. Howard 


Winona, Minnesota 55987 Educotiono! Specialist! 
Tel. (507) 452-2485 Office 1507) 457-2092 


ENGINEERING TESTING SOIL TESTING SERVICES 
OF MINNESOTA, INC. 
e Southern Minn. 507/281-2515 e Duluth/Superior 218/722-4341 1 : 
e Northern Minn. 218/263-8869 e Central Minn. 612/253-9940 Consulti ng Geotechn ical 
e Mpls./St. Paul 612/941-5600 and Materials Engineers 


Testing Borings, Foundation Engineering Reports, Construction Observation Services 2405 ANNAPOLIS LANE, SUITE 280 * PHONE 612-559-1900 
Materials Testing of Soils, Concrete, Bituminous and Building Components MINNEAPOLIS, MINNESOTA 55441 


twin city testing 
ano engineering laboratory, inc. 
1500 GOODRICH AVENUE PHONE gi: "a ls 
SAINT PAUL, MINNESOTA 55105 
(612) 698-1574 COMPLETE TESTING SERVICES IN: 
i soil mechanics, foundation engineer- 
IAN A. MORTON ing; construction materials; NDT 
and metallurgic analysis; chemical 
analysis. 


CONSULTANT * ARCHITECTURAL ACOUSTICS 


ENGINEERS 
SURVEYORS | SUB-SURFACE INVESTIGATIONS 


SOIL TESTIN 
" ENGINEERING 


— Analysis 
515:232-7231 — Recommendations 
— Consultation 


FIELD INVESTIGATIONS 


ames engineering and testing co MM 


a subsidiary of . 5* 662 CROMWELL AVENUE 


2010 east 13th street * ames, iowa 50010 PONE G12 Ges 6486 


LABORATORY TESTS 
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SAVE ENERGY & 
DOLLARS ! 


* ARCHITECTS œ BUILDERS 
* HOMEOWNERS 


Computerized analysis determines 
the most cost effective combination 


of product and design options 


Telephone: 
(612)482-8880 


/ Center For 
Energy Conservation Inc. 


Arden Plaza Office Building 
Suite 125 

3585 North Lexington 

St. Paul, Minnesota 55112 


Underground 
Homes 


The Primer To Earth Sheltered Living — 
24 Page Booklet gives basic information on 


underground homes — advantages, site 
selection, planning. financing, building tips 
construction and landscaping *3.00 ppd 


Plans For The Future — 

44 Page Book features full color renditions of 
25 different underground home designs. plus 
floor plans. Blueprints avallable. *6.95 ppd 


Order Today! Satisfaction Guaranteed 


Visit us at the Earth Sheltered 
Housing Conference 


Underground Homes . Dept. AM4 
700 Masonic Bldg. * Portsmouth, OH 45662 


Enclosed is $ 


Name 


Address 


City 


State 


Sun-Lite” 


INSULATED Solar Glazing Panels 


The ONLY Solar Glazing Panel That Is So Highly 
Insulated — With Solar Transmission of 77% — 
Light Transmission of 84% — Insulating “U” value 
of .46! 


Manufactured by Kalwall Corp., Sun-Lite* insulated panels are 
factory prefabricated panels designed expressly to transmit 
maximum solar radiation, yet isulate! They are lightweight, shat- 
terptoof, and require minimum maintenance for long term perfor- 
mance. The panels are made from famous Sun-Lite® glass fiber 
reinforced sheet used in thousands of solar applications 
worldwide, engineered the resist the rigors of high sunlight and 
heat exposure fatal to most glazing materials! Unlike thermoplas- 
lic glazing, Sun-Lite* resists longwave radiation (the greenhouse 
effect) has a Jow coefficient of expansion, and does not deform 
when subjected to heat. 


Sun-Lite® insulated panels are availabe in stock sizes: V2" x 237 
he” x 95V2"; 3334" x 75%"; 1V2" x 47%" x 95V2"; 11912"; 143V2"; 
1672". 


Traditional wood, flexible polymer glaxing systems, or our own 
aluminum Clamp-tite system can be used for rapid installation. 


Kalwall Sun-Lite* fiberglass sheeting is also available from stock 
in a variety of widths and lengths for use in fabricating collector 
covers. 


Call for further information or send for our solar components 
catalog and price list. 


For Sun-Lite*, Sunwall*, and solar accessories manufac- 
tured by The Kalwall Corp. Contact: 


W. L. HALL CO. 

BUILDERS' SPECIALTIES 

14800 Martin Drive 

Eden Prairie, Minnesota 55344 
Phone: 612-937-8400 
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Looking for a better way.... 


to handle m |! 


WORD PROCESSING SERVICE 
from 
ROGERS REPROGRAPHICS 


may be the answer. All the revision- 
ability, memory-ability, and professional 
appearance of word processed specs... 


without the high cost of in-house equip- 
ment. 


Call us for more information, or come in 
for a free consultation. 


ff ROGERS 


reprographics 


WORD PROCESSING with the 
REPROFESSIONAL TOUCH. 


2323 Wayzata Blvd., Mpls. 
612-377-4870 


Look to the Chas. M. Freidheim Co. for 
your Block and Ready Mix needs as we 
move into the exciting era of under- 
ground housing. See our display at the 
Leamington Hotel 


Chas. M. Freidheim Co. 
3601 Park Center Blvd. 
St. Louis Park. MN/927-4611 
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Donald S. Haarstick, an architect who 
was a past president of the St. Paul 
Chapter of the MSAIA and the 
MSAIA, died Saturday, January 19 at 
his home in St. Paul. Haarstick, who 
was 64, was a principal and founding 
partner of Haarstick, Lundgren and 
Associates. His firm designed more 
than 300 school buildings in Min- 
nesota, including the Performing Arts 
Center at St. Cloud State University 
which won an MSAIA Honor Award 
in 1969. Haarstick also helped design 
the St. Paul Civic Center and the Fed- 
eral Courts Building. Haarstick, 


Lundgren and Associates closed in 
1972, and Haarstick himself retired 
about five years ago. He was a 
member Emeritus of the MSAIA. # 


Have you gone 


‘ot South Station 


If not, we can help you get there! 


We offer many practical ideas and information on building 
designs which use energy saving ideas, as well as informa- 
tion on all aspects of 


alternative sources of energy 


write for your free sample copy now! 
[ BR EB E NEM EIE EMI EM OE ILI 1 SS Se ee 


YES! Please send me a copy of Alternative Sources 
of Energy Magazine free! 


| I WANT TO SUBSCRIBE. Send me the next 6 issues 
for only $13 (3.50 off the news stand price!) 


NAME 


ADDRESS — 


Prepayment is necessary to complete your order. 
Allow 5-6 weeks delivery. 
Send to: ASE, Inc., Milaca, MN 56353 


orrection 

the February 1980 issue of Archi- 
cture Minnesota, the photographs on 
age 31 were credited to Phillip 
facMillan James. The photographs 
hould have been credited to Stuart 
fest. The photos on top of page 32 
ere James’s. 


SOLAR SOURCE HEAT PUMP 


THE AMERICAN SOLAR KING Solar 
Source heat pump is another practical 
solar heating and air conditioning sys- 
tem. Practical because it is solar 
augmented as well as solar assisted. 
Practical because cold outside air does 
not effect heating COP's. Practical be- 
cause heating COP's average 3.4 and 
air conditioning EER's exceed 9 in the 
three ton sizes. Practical because when 
gamin storage tank temperatures are in inter- 
mediate ranges (85°F to 100°F) solar 
augmentation, as well as solar assisted 
compressor operation, is used to heat 


COLLECTOR EFFICIENCY 


e [tu als }-o 829 = - ny 
h h 


797-0 


05 10 15 20 25 30 
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INSTANTANEOUS EFFICIENCY 


NEW 
COLORS 


THE DESIGNER SERIES 
OF PLEXIGLAS ACRYLIC SHEETS 


Containing 12 brand new colors, this series represents the first, 
major, new color introduction in the acrylic sheet industry in over 10 
years. Write or call us today for samples and literature. 


Allied Plastics 


Allied Plastic, Inc./7900 Boone Ave. No./Minneapolis, MN 55428 
612-533-2771/In Minnesota dial 1-800-442-3150 


*"DEG(F)/(BTU/FT2/HR) 


SOLAR ENERGY 
INDUSTRIES 
ASSOCIATION 


er e, 

nam 

S. E. L A. 
rroma 


Barno 


PRODUCT p 

CERTIFICATION 
STANDARD 
1.79 


SOLAR HOUSING ASSOCIATES, INC. 
544-3rd ST. 

Elk River, Minn. 55330 
612-441-6311 
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Preferred by 
Architects and 
Home Builders 


G. M. STEWART LUMBER COMPANY, INC. 
P POR TRE Lumber A subsidiary of & Yr LONE STAR INDUSTRIES 


421 JOHNSON ST. N.E. 
MINNEAPOLIS, MINNESOTA 55413 


N 


4 Weatherliner:'. 


COMMERCIAL REPLACEMENT 
WINDOW 


AT LAST, THE MIDWEST’S PREFERRED PRIME WINDOW 


. IS AVAILABLE FOR COMMERCIAL REPLACEMENT 
PROJECTS! 


l A top rated prime window...matched to a 
i quick-to-install pan system. It adds up to the 


most energy-efficient replacement window 
on the Market! 


i that's only the beginning... you can choose 
S f from several ventilating styles. . . ‘fixed’ styles... 
ene a fully-insulated spandrel panel. . .all with a con- 
i ductive “U” value of .43 and better! 


| NOW YOU CAN DO MORE THAN REPLACE AN OLD WINDOW 
VERSATILE PANNING GIVES A " WITH A NEW ONE.. .“THERMALIZE” YOUR PROJECTS 


SNUG SEAL OVER OLD FRAME & TRIM WITH WEATHERLINER! 


COMPLETE DATA & LITERATURE Gh GERKIN COMPANY 


1501 Zenith Drive * Sioux City, lowa 51103 
AVAILABE ON REQUEST Er | Phone 712-255-5061 


INNERWINDOW N 
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News From the 
Architectural Center 


Susan Davis 


The following books, available at the 
Architectural Center, will also be avail- 
able at our booth at the Earth Sheltered 
Housing Conference, April 9, 10, 11, 
at the Leamington Hotel. 


Earth Sheltered Housing Design: 
Underground Space Center, Univer- 
sity of Minnesota. $9.95. 


Underground Designs, Malcolm 
Wells, $6.00. 


HUD Study on Earth Sheltered 
Housing: Code and Finance Issues. 
Focuses on codes, zoning and financ- 
ing. Study conducted by Underground 
Space Center. No price set as of this 
writing. 

Introduction to Earth Sheltered p You 
Housing, Department of Engineering, will be 


Texas Tech., $4.00. Prepared by ete mee 


D.O.B. able this elegance Mpls.-89 So. 10th St. 
Alternatives in Energy Conserva- con be—at Sawhill. Edina-3519 W. 7Oth St. 


tion: Use of Earth Covered Build- 
ings. Proceedings and Notes of Con- 


ference held in Fort Worth, Texas, 
$3.25. 


PA 


£ 
r 
" 


FOURTH ANNUAL 


Architectural Use of Underground CONSTRUCTION DISPUTES INSTITUTE 
Space: Issues and Applications, Ken 
Labs, $20.00. Master's Thesis. HOW TO AVOID OR RESOLVE 


CONSTRUCTION DISPUTES WITHOUT LITIGATION 
$50 and Up Underground House 
Sponsored by: 


Mike Oehler, $6.00. 

PE C Advanced Legal Education 
Underground Houses: How to Build Hamline University School of Law 
a Low Cost Home, Robert L. Roy, St. Paul, Minnesota 55104 


$5.95. Friday, April 11, 1980 


Earth Shelter Digest and Energy Registration: 8:15-9:15 a.m. 
Report, bi-monthly magazine, $2.50 Tuition: $95.00 


per copy. 
Marquette Inn 
The Underground House Book, Stu Marquette Inn Ballroom 
Campbell. A book of facts, financing, 701 Marquette Ave. 
earth stresses, lighting and humidity Minneapolis, Minnesota 
control; about warmth, security, pri- Lawyers, architects, engineers, contractors, and owners will benefit from 
vacy and peace of mind; about uses of this practical seminar about the issues that frequently arise during construc- 
space and energy. $9.95. tion projects and which can lead to delay, expense, and litigation if not 
P : - z anticipated and managed competently. 

How To Build Your Own Under- y : ; 

For more information write or call: 


:6 € 
ground Home, $6.95. ADVANCED LEGAL EDUCATION 
Hamline University School of Law 
1536 Hewitt Avenue 
St. Paul, Minnesota 55104 
(612) 641-2336 
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LET US 
BUTCHER YOUR 
AMENITIES 
PROGRAM 


Were the Twin Cities largest Butcher 
Block and laminated hardwoods manu 
facturer And we got that way executing 
Amenities Programs on time and on the 
money without sacrificing one iota of 
Quality 

Architects and Contractors know that 
when they re coming down tothe wireona f 
job. we don t leave em dangling Deadlines J Éiteas 
e no strangers to us You name it. its 


gas T 


Traditionally Contemporary 


pee 


— 


Vood Goods is all custom made all I 
ustom quality 

Nobody can Butcher an Amenities 
rogram like us the Butcher Block 
)eci 


cs 


FABRICATED TO YOUR 
SPECIFICATIONS 

e |ndividual case work 

e Store Fixtures 

AENVIRONMENTS we * Contract Furniture 


7365 WASHINGTON AVE 
EDINA,MN 55435 612-841-5607 


MASONRY SURFACE - 
RESTORATION 


Safe Chemical 


If you ve got something 
on the boards for our boards 
call us today for a quote 


929-0565 


"ie e 


4301 South Upton 
Minneapolis, 
Minnesota 55410 


SERMAC of Twin Cities Inc. 
1920 Oakcrest SERMAC| 
St. Paul, Minnesota 55113 
612/631-2708 
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Dale Lommen of Roll-Up Shutter 
Company, is enjoying working with a 
"brand new" architectural building 
product that is over 100 years old. The 
excitement of working with this energy 
saving device bears little risk to 
supplier, contractor, architect and 
owner since rolling window shutters 
are a basic component of most Euro- 
pean construction and have been for 
decades. The concept is a series of in- 
sulating slats linked together that roll 
up above glass areas and slide down in 
channels on each side of the window. 
All this is on the exterior of the build- 
ing. The units are controlled from in- 
side by manual strap or crank. Electric 
operation is also available and shutters 
raise or lower automatically by one of 
the following modes— photo electric, 
rain, wind, thermostat, timer, radio 
control, computer or manual switches. 
These operation alternatives make it 
the complete passive solar window 
shutter. The motivating factors for 
those selecting roll shutters have been: 
insulation, sun screening, unob- 
structed glass area, total light con- 
trol and security. Roll shutters perform 
as window coverings should, outside 
the glass. The company distributes 
rolling shutters as manufactured by 
The Pease Company of Indiana. For 
further information about this exciting 
product line contact: Roll-Up Shutter 
Company, Div. of Cedar Cross, Inc., 
14572 Excelsior Blvd. Minnetonka, 
MN 55343, 612/935-4353. 


The world's finest plastic technical 
pen, the Nikko Finepoint is now avail- 
able from The Pen Company of Min- 
neapolis. This remarkable pen fea- 
tures: 0.2 mm durable, plastic tip; 
extra long metal sleeve for precision 
ruling; quick drying permanent ink on 
paper arid mylar. Each pen is individ- 
ually wrapped to insure long life. The 
Nikko Finepoint is available in black, 
red, blue and green at $12.00 per do- 
zen. The Pen Company also carries 
Pilot Razor Point, Fineliner and 
SC-UF markers, Pentel Sign Pens and 
Ball Pentel Markers and a full line of 
Pilot and Pentel mechanical pencils, 
leads and erasers. Mail and phone or- 
ders accepted and shipped within 24 
hours. Contact The Pen Company, 
4210 Sunset Blvd. Mpls. MN 55416, 
612/922-9574. 


Known for their quality lines of tiles 
and fireplaces, Kate-Lo, Inc. is the 
new Upper Midwest distributor of 
Sykes Wood Floors by the Masonite 
Corporation. Durability needed for 
commercial or residential use is easily 
supplied since Sykes flooring has a 
unique four-coat, pre-finished surface 
that won't water spot. Of special inter- 
est in commercial traffic area in Etch- 
edwood Parquet, a rustic wire-brushed 
finish and 4" Laminated Block Floor- 
ing which can be applied with mastic 
over any subfloor, particularly con- 
crete or wood. Designing is a pleasure 
with 38 different colors and patterns 
just with Sykes mixed oak parquet 
line. Colors available include Light, 
Antique, or Ravenwood and surfaces 
are smooth, wire-brushed or un- 
finished. The 2” Laminated Planking 
or the ?4" Solid Oak Planking are also 
beautiful American design favorites. 
Extra styling can be produced with 
walnut pegs. For further details and a 
free full color catalog contact: Kate- 
Lo, Inc., 6750 W. Broadway, Mpls., 


Dealers Inquiries Welcome 


e Designs e Plans e Consultation e Construction 


All plans engineered. We have dealers through-out lowa. 


In order to conserve energy and elimi- 
nate costly annual maintenance, Mor- 
ningside College in Sioux City, Iowa, 
decided on complete window replace- 
ment on its older buildings. They 
selected the Weatherliner Thermal 
Window, manufactured by The Ger- 
kin Company also of Sioux City. The 
replacement windows were custom built 
to fit the size and needs of the particu- 
lar buildings. 

Old window inserts were torn out and 
the Weatherliner system was placed in 
the opening. The outer panning abut- 
ted the masonry, covering all existing 
wood. **Our payback period in energy 
savings and maintenance will be 
realized in just 5-6 years and we feel 
we have given new ‘life’ to an old 
building and have actually added to the 
looks of the structure while preserving 
its dignity," commented Cecil Lar- 
son, Business Manager, Morningside 
College. For further information con- 
tact: The Gerkin Company, 1501 
Zenith Drive, Sioux City, Iowa 
51103, 712/255-5061. 


Earth Sheltered Housing 
of lowa, Inc. 


509 39th Street, 


West Des Moines, lowa 50265 


Tel. 515/280-1833 
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Therma-Ray introduces 
the revolutionary radiant 
ceiling panel that conserves 
energy and reduces 
heating costs 


Therma-Ray is the most advanced 
electric heating system available today. ` he oS. 
Sophisticated, yet simple to specify, 


stock and install. 


The next generation of electric heat. 


No new home should be heated by any 


other method. 
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Therma-Ray panels deliver low 
temperature radiant heat to a room from 
above a conventional sheet rock or 
plaster ceiling. The contractor may 

y } quickly suspend the panels between 
ceiling joists using filament tape stapled 
to the bottom of the joists for support. 


The panels are then connected in parallel ^T 
with a quick connect system resulting in > 
a patented approved concealed junction. 


The operating temperature of the panel Yi 
itself is approx. 105°F. with the entire *a 
mass of the ceiling acting as a low 
temperature heat sink. The result .... wa 
Unprecedented efficiency and comfort. Panels also are available 
for 2x4 grid system and modular home applications. 


819-24th Avenue S.E. 
Minneapolis, Minnesota 55414 
612/331-2457 
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TAKING THOUGHT... 
... FIFTEEN YEARS AFTER! 


Carlton Celebrity Room (Formerly Convention Center — Features some of the longest prestressed 
roof beams ever fabricated off the job site). 8350 24th Avenue South, Minneapolis, Minnesota. 


Minneapolis Housing Redevelopment Authority 


Northwest Orient Airlines, Inc. (Flight Services Facility 
(Housing for the Elderly which became a model for demonstrated the wide applicability of Prestressed 


future retirement facilities). 635 - 17th Avenue NE Concrete). Minneapolis International Airport, Minneapolis, 
Minneapolis, Minnesota. Minnesota. 
All three of these structures have many building methods. These ageless benefits 
things in common, the most important of continue to be proven by time. Prestressed 
which is that they were built by Prestressed Concrete, Inc. structures are more 
Concrete, Inc. All three are more than a desirable, more practical and more efficient! 
decade-and-a-half old. All three have stood 
the ultimate test for any structure — For over 25 years, Prestressed Concrete, Inc. 
the test of time. has supplied its unique systems and 
materials for every imaginable type of struc- 
The quality features of our prestressed ture, large and small throughout the Twin 
systems fifteen years ago are even Cities area. Your future building plans should 
more desirable today. Such obvious benefits include a talk with a Prestressed 
as: precasting concrete is faster, less Concrete, Inc. building consultant. There is 
expensive and more often than not, estheti- no obligation. 


cally better than conventional on-site 
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CONCRETE, INC. 


6755 Highway 10 N.W., Anoka, MN 55303 (612) 421-8900 


Picea sccnee dalli 


| "E oes Ceramic T" 


20 million gallons of ice cream-and 55 stores| 
= Jater, Bridgeman's is still serving Up_a lalapa 
looza of an ice cream treat just like Roy & Che 
ter Bridgeman did in 1937. Bridgemé | 
cream has that enduring quality. So doe 
Céfamic Tile .. . maybe that's why this 
Bridgeman's in the Burnsville Mall feature 
À: fashioned hexagon” tile throughout the 
Ceramic Tile creates a floor that simply 
wear out or become soiled even unde 
viest foot traffic. Ceramic Tile is easy to 
maintenance free. Beautiful and vir- 
rlasting Ceramic Tile . . . Roy and 
idgeman would probably call it a 
of a floor!" 


Library, American eats of Architects 


1735 New York Avenue N.W. 
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